Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



KEY 



TO THB 



MATEICULATION 



COURSE OF MATHEMATICS 



FOB THB 



UISIVEESITY OF LONDON. 



THIRD EDITION, REVISED AND EXTENDED. 




LONDON : 
LONGMANS, GEEEN, AND CO. 

1876. 



All rights reserved 



/SI . ^. 6-D . 



NOTE TO THE NEW AND EEVISED EDITION. 



■♦o*- 



In the First Edition of the " Key," many solutions of the 
early papers, and of important questions, were given entire ; 
but these having been removed when the " Matriculation " and 
" B.A." Courses were revised, were made use of as Examples 
in those works to illustrate the principles and rules there 
established. 

The present " Key," therefore, is not quite independent of 
the " Matriculation Course " with which it is connected, but 
refers constantly to Articles and Examples therein for explana- 
tions and full solutions. 

Numerous corrections have been made in this Edition, which 
were partly supplied by the kindness of Correspondents who 
had used the book. To their valuable communications and 
polite attention I am much indebted, and to them my best 
thanks are cordially tendered. 

The Solutions from 1865 to 1873 are now also added. 

Corrections are still solicited, and will be thankfully received 
and carefully noted for use in future editions. 



THOMAS KIMBEE. 



Habebdashbbs' School, Hoxton, London, N. 

Augwt 1873. 



The " Key " has been again revised, and the Solutions 
extended to 1875 inclusive. 

London: March 1876. 



A KEY 

TO THB 

MATRICULATION COURSE OF MATHEMATICS 

VOB THB 

UNIVEKSITY OF LONDON. 



1838. November 5th, 

I. (1) Art. 49. (2) Art. 67. (3) P. 30, Ex, 1. 
}2. (1) P. 30, Ex. 2. (2j 6|||. 

8. P. 44, Ex. 1. 

4. (1) Art. 91. (2) 480384. (3) 170790. 

5. 97531. 

6. Jei33 18s. 4irf. 

7. (1) If a 6 mean 6 taken a times, h a must mean a taken b times. 
Suppose that the operations here indicated are performed in the 
simplest manner. First, let b things be placed in a horizontal line, 
and let this be repeated a times ; we shall then have a lines, each 
containing b things, or b things taken a times, or a 6 things. Now 
if this system of ^horizontal lines be arranged vertically, we shall 
then have 6 horizontal lines, each of which will contain a things, or 
a things taken h times, or ab things, as above. 

(S) Arts. 23—25. 

8. P. 11, Ex. 1. 

9. (1) P. 23, Ex. 1. (2) P. 23, Ex. 2. 

(3) ^-^+^ -. 

10. (1) 7 + 8 a? + a;« = a;« + 8 .'B + 35, 

.•.7 =16, or the equation is impossible. 
(2) » s= 4. (3) « = 1. (4) a? = 1. 

II. Art. 136. 

12. (1) *Art. 176, Ex. 6. a? = 4 or 1, t/ — 1 or 4. 

(2) *Art 176, Ex. 2. a? = 1, y = 1. 

(3) *Art8. 186—8. a? = 13 or 6 ; y = 12 or 4. 

13. Arts. 102 ; 103 ; 146 ; 147. 

14. (1) P. 69, Ex. 4. (2) P. 63, Ex. 11. 

15. P. 48, Ex. 16. 

1838. November UK 

9. P. 46, Ex. 1. 

176 
10. Art. 89. ^ggg • 

* These solutions are nnavoidably given in the second part of the work; they 
ai'e, however, almost the only instances which occur. 



4 MATRICULATION, OCTOBER 1839. 

11. Art. 82. 

12. Art. 164, Ex. 4. 

13. Art. 41. 

14. Art. 116. (Compare Ex. 3.) Ans. 100; or — 100. (The 
signification of the negative quantity is explained in Art. 186.) See 
note on preceding page. 

16. (1) \/ a + \/ 6 + v^ c s=^ a + {^/ h + x/ c). 
1st. Multiply by v^ a — (^ 6 +\/ c), 

giving a — (\/6+^c)2ora— fc — c — 2\/6c. 
2nd. Multiply bya — 6 — c + 2 \^~Fc, 
giving (a — 6 — c)* — 4 6 c. 
.-. the required multiplier is (a — 6 — c + 2\/ 6 c) (^ a — \/6— \/ c). 
(2) 2+v^6+v^20i=2+v^6 + 2v^6=2 + 3v^6, 

and 1 + ^ 45 = 1 + 3 -• 6 ; 
2 + 3^6 _ (2 + 3^/5) (1-. 3^ 5) ^ 2 - 45 - 3^ 5 
^^®^l + 8^5 (L + 3^6) (1 - 3v^5j 1-45 

43-3^5^^43 + 3^5^,.,,, ^^^ 
— 44 ' 44 

16. Let X be the number of sides ; then, Eucl. I., 32, Cor. 2, the 
external angles = four right angles ; also in^ a polygon of m sides, 
and of 71 sides, in each case the exterior angles s= four right angles ; 

.'. the number of sides = ^ "^^^ . 



1839. Monday, Oct. 7th. 

1. P. 30, Ex. 8. 

2. (1) Art. 83. (2) Art. 83. (3) Art. 88. 
8. (1) 127. (2) -0123. (8) Arts. 95, 98. 
4. Art. 156, IT 2, Ex. 1. 

6. Arts. 23—6. 

6. (1) Art. 29, Ex. 2. (2) Art 36, Ex. 8. 

7. (1) I' (2)aj-8. 

8. (1) a; = I • (2) a? = 1. (3) P. 73, Ex. 2. 

9. P. 59, Ex. 2. 

10. Art. 146. 

• • 11. P. 63, Ex. 12. 

12. Art. 37, IT 1, 4, 7. 

13. 3234 = 11 X 294 = 11 X 6 X 49. 

.-.to make 3234 a perfect square, it must be multiplied by — 
or by 66. ^^ 
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1839. Wednesday, Oct. 9th. 

11. (1) X = 56. (3) P. 67, Ex. 6. 

(2) P. 67, Ex. 6. (4) „ „ Ex. 7. 

IQ. (1) P. 71, Ex. 2. (2) P. 73, Ex. 3. (3) P. 73, Ex. 4. 
13. Let a, 6, c, d, be the shares in an adventure, and e the given 
result (gain or loss as the case may be) ; and put a + b + xi + ds=S, 

and let the share of the 

a e 
Besult due to a be ir. .: S : e : : a : w .•. w; = '';t' • 

o 

„ „ 6 „ 05. S : e : : b : X a; = -n- • 



»> ft V >i 



>» >» 






S 



1840. Octoft^r 5«A. 

1. Arts. 71, 72. 

2. (1) 321. (2) -2753 • • • • (3) Arts. 96, 98. 

3. 1 cwt. : 276 cwt. 3 qrs. 26 lbs. : : £3 Is. 6H 

: £932 6«. 5i ^ Ans. 

4. P. 87, Ex. at top. 

6. P. 36, Art. 82. See 1838, Nov. 7, Question 11. 
6. 



2v/18 +>v/32 _ 2^9x2+>v/16x2 _ 6^2 + 4 ^/~2 

^"56_+ 3V'Ti -^4 X 14 + 3v^T4 2V'l4 + 3^/14 

10>/ 2 ^ /-. r 

= ^^-/^j = 2>/| = 2 \/-142857 = -766 nearly. Ans. 

7. (1) P. 21, Arts. 42, 46. (2) "^ "" Jl^g y "^ ^' ^ns. 

8. P. 66, Art. 131, Exs. 1, 3, 2. 

9. (1) a; = 25 A, y = 34 tV (3) a; = 5, y .= 7, «= 15. 

10. 30 hours. Ans. 

11. P. 63, Arts. 101 and 102. 

12. P. 69, Ex. 3. 

13. From the first condition a; = 17;? + 7, where p is the 
quotient and 7 the remainder, in dividing the number by 17. 

From the second condition 17p + 7=z 26 3^ + 13, where q is 
the quotient and 13 the remainder, in dividing the number by 26 ; 

where we may give q any value that makes p an integer. 

26 ^ 4- 6 ^\. , 9q + 6 

17 - « ■»■ rf' 

where we have to make ^1" or ^"^ the least possible integer. 
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But this is the case when $ = 5, •*. if ^ = 5, 26 ^ + 13 = 143, 
the number required. 

1840. Thursday, October 8th. 

9. aj« — 10 a; + 25. 
10* Let the time he x hours, then 

The work done by the 1st in one hour is -* 



2nd 



*9 *9 '«""• *» 



n *» by both „ 

• • - T - =: -> 
a X 



a 
1 

b 

1 

_. 

X 



a b 



a X Ar b X 1^ ah •** x ^ . , 
' a + 6 

11. (1) x = 17. (2) X = 10. f3) P. 66, Art. 181, Ex 4. 

12. (1) is impossible. (2) arid (3) are identical. 

13. (1) » = 10,y = 27. (2) a?=6, y=7, «=:8. (3) a; z= 4, 
2/ s= 3, « = 6. 

1841. October ^th, 

1. (1) P. 37, Art. 83. (2) See Arts. 90, 92. 

6-012 X -00345 = -0207414. 

6-012 -7- -00345 = 1742-6080956521739130434783. 

2. £723 4s. 64t/. f 

3. P. 57, Ex. 2. 

4. (1) 2121. (2) -2121. 

6. (1) See P. 11, Art 27. (2) a» + 3 a;« y + 3 a; ?/« + t/«. 
(3) 1 — 4 a^ + a;» + 4 a?*. 

6. (1) P. 13, Arts. 31 to 36. (2) i»« — 6 a; + 6. (3) P. 15, Ex. 1. 

7. (1) P. 79, Art. 145. (2) P. 82, Ex. 2. 

8. (1) P. 60, Arts. 117, 118. (2) P. 59, Ex. 6. 

9. (1) X = 11. (2) X = 60. (3) X = 2^V 

^^^ ^ ^ 622' ^ ~ 26i' (^) * = -■ ^^' (®) is identical. 
] 0. Let X = number of hare-leaps ; 3:3:: 300 \x .-. a? = 450, 
the hare was 50 leaps in advance, so that 300 greyhound-leaps 
= 500 hare-leaps ; and^ 300 : 500 : : 1 : If , or the greyhound's leap 
contains If of the hare's. 

11. Assuming that r > 1, let k be any whole number greater 
If ft 

than r, and let - = jo -f — ; ,\ h zz p r -{• aQ, Ifp be not < r, let 
-^ss q +— ; .•. p =z qr + ai, .•. fe = g !•« + flj r + a©! ^^^ V^o- 
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ceeding thus till the quotient is less than r, we shall have the form 
proposed in the question. 

1841. October 6th. 

8. (1) X =z 533. (2) X = 120. (3) x = 41. (4) Art 131, Ex. 8. 

9. p. 77, Ex. 10. 

1842. Monday^ July ^Lth. 

1. Arts. 1 to 3. 

2. Arts. 34 and 78. 

3. (1) Art 70, Ex. 4, p. 31. (2) Art. 70, Ex. 6, p. 31. (3) -00367. 

4. Arts. 96 .... 98. (1) 1842. (2) 1-93649. 
6. (1) P. 88, Art. 169. (2) Ex. 1, p. 89. 

6. P. 10, Art. 25. (1) Ex. 3, p. 12. (2) aP ^ S a'i a^ 
+ 3 a* aJ« — a6. 

(3) Here {x + 1)^ + (a? — 1)* by actual expansion and addition are, 
(aj«+6iB*+10A'3 + 10aj«+6a? + l) + (a;«— 5a?*+10;i:3-.10ic«+6«-.l) 

= 2 a:* + 20 a^ + 10 a;, 

.•. x^ 555 J- — - — -L (10 a^ + 5 a?) ; 

or aj* ^ a^ + 10 a?' + 5 a? — 10 a;* — 6 a?; 

.'. x^ =s a^. 

7. (1) ^x. 2, p. 16. (2) P. 36, Art 82, (/S) and (3). 

8. P. 82, Ex. 3, and p. 11 of this " Key," 1849, Ex. 10. 

g. (l)a. = ll. (2)a, = 54. (S)a^^l^^^^. 
(4) a? = 12, y = 10. (6) a? = 17, y = 9, « «= 1. 

1842. Wednesday, July Uh. 

9. (l)a? = l. (2) aj = - 6/^^-^, y = 83*V^, ;. = 1 Jf3j^ 

(3) a? = - 72yV y = 25. 
10. P. 75, Ex. 4. 

1843. Monday f July Srd. 

1. (1) Art. 22, p. 10. (2) Art. 81, p. 13. 

2. (1) P. 26, Arts. 49, 62. (2) Art. 81, Ex. 1, p. 85. 

o 60 80 72 106 108 110 104 ,^v r^ oo a ♦ a^ 
^- 120' I20' 120' 120' 150' 120' iSo' ^'^ ^' ^^' ^ ^^' 

^ ^ 12 
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4. (1) Ex. 2, p. 46. (2) g- 

6. (1) IJ. (2) ^^' See Art. 83, p. 37. (3) -00011. 

6. (1) 345. (2) 1-1. (8) 3*47860642 .... 

7. £433 4«. 7|d. 

8. (1) Art. 70, p. 31, Ex. 6. (2) re* — a a;« — a«aj + a». 

(3) a; — 4. (4) a;^ + a-i yi + yt 

9. P. 63, Art. 101. The rule of three. P. 79, Art 142. 

10. (1) oj = 3. (2) a? = 12. (3) x = 10. (4) a? = 6) 

y = 3r 

11. Ex. 5, p. 75. 

1843. Wednesday^ July 6th» 
9. (1) a? = 9. (2) a; = 7, y = 17. (3) Art. 121, Ex. 7. 

1844. Monday, July Ist. 

1. (l)Arts.lto3. (2)4766x205=976825. (3) P. 9, Arts. 2 1,22. 

2. (1) P. 26, Art. 66. (2) ?• 

3. (1) P. 46, Ex. 3. Again, £^^ = 1«. OJ J^i. Gui. ^^^ 
Is. Oi ^®5'/. and the diff. is ^\^ of a farUiing, or ^^^ of a shilling. 

(2) Ex. 4, p. 46. 

4. £714. 

6. (1) and (2) P. 37, Art. 83. (3) -0096. (4) P. 39, Art. 87. 
(6) Art. 88. 

6. Art. 96. (2) 12-6. (3) -08. (4) -2529822 . . . &c. 

7. P. 49, Ques. 6, p. 91. 

g (l)lL?^^^i^. (2)aj-t/. (3)a^— 32a6. (4)4a«-7 6«. 

4 34. 22 4-4 4i y 

(6) a;^ + ijc^ y^ + OD^ y^ + x^ y^ + y^ 'T ^ ^' 

9. (1) a? = 12. (2) x^^, (3) a? = 4. (4) a; = 6| 

2/ = 7) 

10. (1) P. 63, Art. 101. (2) See Art. 147, p. 80. (3) 7. 

11. Ex. 6, p. 76. 

1846. Monday, July 7th. 

1. (1) £26932 135. Sid. (2) 15. Arts. 30 and 31, p. 13. 

r^, . . . 70 84 90 

2. Art. 67, p. 29. The given fractions are j^» ^05* Jns* 

(2) The least com. denom. (Art. 68) of the given fractions is 1260. 

181 

3. (1) ^' (2) £405 10s. 5d. (3) 16992663}^ seconds. 
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4. In agriculture 7-96 per cent. : in trade and manufacture 10*6 
per cent. 

5. (1) Art, 83, p. 37. (2) -017359. (3) -0005. (4) Art. 92, p. 43. 

(^) ^0^5 = ^^^^- 

6. Arts. 69, p. 27, and 85, p. 39. 

7. (1) The answer is only an approximation, more and more 
nearly true the further it is carried, but never quite correct. 

(2) 126. (3) -11. 

(4) Yg- (5) V2-0736 = VT44 « 12. 

8. P. 31, Ex. 7. (1) a? y. (2) a;^ — 4 a« — 17 a? + 60. 

(3) a^ + 2 aj* -I- 4 aj» + 8 a;« + 16 a? + 32. (4) a; — y. 

9. (1) X = 60. (2) X = 14. (3) a? = 5. (4) a? = 144, 

y = 216. 

10. P. 60, Ex. 8. (1) 2550. (2) - 296. (3) 14|. 

11. P. 82, Ex. 6. 

1846. Monday, July Qth* 

1. £36 Os. 5d, Eead and apply Arts* 11 and 94. 

2. (1) Arts. 49, 61, p. 25. (2) Art. 66, p. 26. (3) |g§ = §|- 

8. P. 16, Art 37, IT 4. 

4. (1) The 3 per cent, is the more productive by Is. Qd. per 

cent. (2) £51 4«. Oid. 

6. P. 37, Art. 83. (1) is equivalent to multiplying by 100. 

3 1 
(2) is equivalent to dividing by 100. (3) — » q7T7)o* 

6. (1) P. 40, Art. 88. (2) -714285. 

7. (1) 3-51. (2) Art. 95, p. 48. 

8. (1) Art. 7. (2) Ex. 8, p. 31. (3) Ex. 9, p. 31. 

(4) a» — 5 a« a? + 10 a a;« — 8 a^. (5) 4 a^ — 3 a? — 3. 

4 31 ^-i 13 4 

(6) a;^ + a?^ 2/^ + a?^ y^ + a?^ y' + y^ 

9. (1) X = 12. (2) X = 40. (3) aj = 1. (4) aj = 2, t/ = 1. 

10. (1) P. 63, Arts. 100 and 101. When three quantities, 
a, b, c, are in continued proportion, the first has to the third thcj 
duplicate ratio of the first to the second, or \f a : b : : b : c, then 
a : c : : a« : //2. (2) P. 83, Art 152. (3) Multiply extremes and 

means together, as shown in Art 102, then dividing by 6 d, -r = -• 

(4) P. 80, Art 147. 

11. Ex. 7, p. 76. 
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1846. Wednesday, July Sth, 

12. P. 60, Ex. 9. (1) 8100. (2) 8190. (3) 1023. (4) 6. 
(6) P. 69, Exs. 4 and 6. (6) The sum of an indefinite series is 
the limit to which we continually approach by taking more and more 
teims of the series, but which cannot be reached by any finite 
number of terms. 

1847. Monday, July 5th. 

1. (1) 271 yds. 1 ft. 7 in. (2) 2467, the quotient ; true value 
of first remainder 1611000. 

2. P. 55, Art. 109 (1). 

8. (1) Art. 40, p. 20. (2) 19. (3) Art. 41, p. 20. 

4. (1) P. 34, Arts. 76, 80, and 81. (2) Art. 75, p. 33. 

5. (1) P. 88, Art. 159 and note. (2) Interest £196 12s. 6^^. |. 
Discount JB173 4s. 9Jd. ^^. 

6. (1) h ^1-. (2) and (3) Read Art. 83, p. 37. 

7. (1) P. 49, Art. 95. (2) 436. (3) -08. (4) -284604, &e. 

8. (1) P. 8, Ex. 1. (2) 2 a« + 2 62 + 2 c8 — 4 6 c. (3) P. 9, 
Ex. 5. (4) a* — 2 a« 6« + b\ (6) P. 12, Ex. 5. (6) x — 20. 

9. (1) X = 4|. (2) X = 12. (3) oj = 5, 1/ = 6. (4) a? = 9. 
10.' Ex. 9, p. 77. 

11. (1) Art. 112, p. 58. (2) Art. 116, p. 60. (3) Ex. 1, p. 69. 

(4) 5 = {I - |(1^)} 1^ = - ^^- ^^• 

(5) 1, ^, ^, |, ?, ?, 3, 6, 12, 24, 48, 96, 192, 384, 768. 
64 o2 lo o 4 » 

1848. Tuesday, July Ath. 

1. (1) JB43 Is. 0^. (2) 51623232. (3) P. 9, Arts. 21 and 23. 

2. P. 46, Ex. 6. 

8. (1) P. 16, Art. 37, IF 3. (2) P. 21, Ex. 2. 

4. (1) P. 26, Arts. 65, 67. (2) P. 29, Art. C8. 

,ov 54 60 63 40 66 
^ ^2 72 72 72 72 

5. (1) Interest £371 2s. 3^(i.f . (2) Presentvalue £1211 Os. S^%%d. 

6. (1) -013. (2) -0304. (3) Art. 87, p. 39. (4) Art. 88, p. 40. 

7. (1) 123. (2) 72-03. (3) Art. 95, p. 49. 

8. (1) P. 8, Ex. 2, (2) P. 9, Ex. 6. 

(3)a^ — 6a;» + 13d;2— 19a; + 21. (4) P. 13, Ex. 6. (6)a^ + 2aJ— 1. 
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9. (1) X = 26. (2) X zz 6. (3) a; = 8, 1/ = 6. (4) P. 72, Ex. 1. 

10. (1) Art. 102. (2) If the four magnitudes be four straight 
lines, the rectangle under the extremes is equal to the rectangle under 
the means. See Euclid, VI. 16, and Mat. Exam. 1845, Quest, 11. 
(3) P. 82, Ex. 6 (2). 

11. (1) Art. 114. (2) 1134. (3) — 12. (4) 33. 

1849. Tuesday, July Srd, 

1. (1) £5 6«. 4(i. (2) 91000. 

2. (1) 766468 = 700000 + 60000 + 6000 + 400 + 60 + 8, or 

7 X 10« + 6 X 10* + 6 X 10» + 4 X 10« + 6 X 10 + 8 X 10«. 
(2) Art. 37, IT 4. 

3. (1) 3ff. (2) Art. 65. (3) jj- Only one such fraction can 

be found, but it may be expressed in many equivalent forms. 

9 81 

4. P. 48, Ex. 14. (1) YgQ^- (2) yyoQ of an inch. 

6. (1) £6 Us. 6}rf. per cent. (2) £1338 16«. M. 

6. (1) -120508. (2) 13. 

641 47 

(8) 2-664 = 250. -047=1000; 

2-664 X -047 = IIJ X jgo = SS = 'I'^O^OS- 

•o«i»» = mm' -^^^ = mo > 

169 13 13 

100000 • 1000 "" 100 ■" ^* 

7. (1) -0272. (2) Art 88. (3) 608-3. 

8. (1) 12 a a? + 2 a; y. (2) 4 a 6. 

(3) a6— 5a5aj + 13a*ic« — 24a»a^ + 27a2a;4_23^aj« + 8a;«. 
(4) oj — 2. (5) x"^ + a-^ x"^ + a'^. 

9. (l)aj=6J. (2)ir=:8. (3) a? = 8, y = 1. (4) oj = 10, y = 8. 
10. (1) Art 101. (2) 10800. (3) Art 142. 

li a :h : : c \ d : : e \f, &c., then 

a : 6 : : a + c + « + &c. : 5 + d + / + &c. 

_ a e e 

Let ^ = r, .-. J s= r,j, = r, 

.\ a =z h r, c =i d r, e ^ f r, &c. 
.-. a + c + 6 + &c. = (6 + d +/ + &c.) r, 
a + c + e + (fee. a 

•' h + d+J' + &c. - ** = 6' 
ora:6::a + c + ^ + &c. : 6 + ci + / + Ac, " 
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11. (1) and (2) Arts. 112, 116. (3) ^-|^' *^Th. 

(4) Here a = 7;w=:12;rf=6; whence (Art. 118) i = a + 
(n — 1) (i becomes i = 7 + 11 x 6 s= 62. 

1 / 2X5 _ 1 

(6)Here5 = «^-«- - ^ '^ ^^ ^ 



r — 


1 


UCU^l 


^AUCO KJ 




— 


2 
3 


1 


— 32 




243 


276 










7^9 


5 

■ 

3 


729 


7 20 

"" 6 

3 


= 


65 
243* 







1860. July 2/id. 

1. Je3,620,000. 

2. (1) Those factors which have no divisors except unity, or 
which are prime numbers. See Art. 39. (2) Art. 37, IT 1, 4, 7. (3) 00. 

8. (1) 972,058. (2) 14-142024, &c. 

77 
4. (1) Arts. 76 . . . 81. Exs. j^, If 

6. (1) Art 83. (2) !376. (3) -000,000,375. (4) 356-144,686. 
(5) 160,000. 

6. (1) -132,812,6. (2) 2^ x 6' and 66 x 2', where x may have 
any of the values 0, 1, 2, 3, 4, 6, 6. See Art 88, IF 1 and 2. 

7. (1) Art 96. (2)34-66. (8)?^. See solutions ilf. 1867. 6 [2]. 

8. (1) Art 7. (2) Art 7. (:^) P. 9, Ex. 3. (4) P. 31, Ex. 10. 
(5) 81 a.-* — 21 a?» y + 7 a^ y« — y*. (6) 6 a? — 3 y. 

9. (1) X = 29. (2) X = 29. (8) a? = 4. (4) a? = 8, y = 7. 

10. (1) Art 101. (2) That the product of the extremes equals 
the product of the means. See Arts. 101, 107. (3) 26 days. 
(4) Art 145, and M. 1845, 11 (2). 

11. (1) Arts. 112, 113, and 116. 

(2) ^, a + 2, a + 4, a + 6, &c., and a, 2 a, 4 a, 8 a, &c. 

(3) a + 38 and 32 a. 

(4) 16th tenn 219, and the sum = 1710. (5) P. 63, Ex. 8. 

1851. Julxi \%t, 

1. 6632. Art 11, Note. 

2. Art 37, 11 3, 4. 

3. Arts. 155 and 159. Interest £477 19s. 4i<f. ; discount 

£421 2». ^^\^d. 

300 386 390 392 357 380 41 

4. (1) Art 67. (2) j^, -^. -^^. j^, j^o' 420* (^) 450* 
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6. (1) Art 83. 

(2) 341-7205 = 3 x 10« + 4 x Id + l x 10o+ I^l + Jg^ + j^s + J^V 

(3) Art 89. (4) 2-712464. (6) 649-6. (6) 1,200,000. 

6. (1) -03616. (2) Art 88. (3) Art 87. 

7. (1) 650-4. (2) When they have no common measure except 
unity, and see Art 149. 

(3) In V^ the process does not terminate, for if it did, we 
should have a fraction, which heing multiplied hy itself, would pro- 
duce a whole number, and this is impossible. 

8. (1) Art 7. (2) ?^ - A - ^. (3) P. 9, Ex. 7. 

(4) 10 rt^ — a?* y — 34 x^ i/* + 40 a^ y» — 18 a? y* + 3 y«. 
{5)Sa^^6xy + 2y^. (6) J^'^+l 

9. (1) a; = 3. (2) x = 12. (3) a; = 6, y = 2. (4) a? = 5, y = 5. 

10. (1) Arts. 100, 101. (2) Art 146. (3) Art 146, and by inversion. 
(4) Art. 148. 

11. (1) Art 112. (2) Art 116. 

(3) In arithmetical progression b = — ^ — , in geometrical 
progression b = \^a c. 

(4) 1830. (5) A. (6) i 

(7) P. 62, Ex. 9 ; and the three means are tt» —-* -tfT 

1852. July Qth. 

1. (1) £365 17«. 9^. (2) Compare Arts. 31 and 94. 

2. (1) Art 40. (2) 105. (3) Art 41. 

3. (1) £146 5s. 2Jd.f. (2) £1 Us. (3) 8j per cent 

4. (1)^^. (^) Arts. 75, 76. (3) Q" < i 
Let n = 2, 3, 4, t^c, successively. 



/•A« _ /2Y _ 8 

•' \6^ " Vg/ " 27 

/QV _ /2Y _ 16 

" Va/ - V.s/ - ft! '* 



^ 1 

27 " *^ b' 

^1 

S^ \3^ 81 "' S' 

2Y _ (^Y _ 32 
'' W ■" ^3/ "" 243 '* ^ 8 






32 1 



_ _ _ ^ 1^ 

.-. 6 is the least value of n. 
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5. (1) 1., —, -JL. (2) To the right. Art. 83. 
^ ^ 10 lUO 1000 ^ ^ ^ 

(3) Moving the point two places to the right (4) '000,000,7. 

(6) 161-689,72. (6) '0039. (7) 1,600,000. 

, , 6411 

6. (1) Art 87. (2) -714285. Art. 88, Note 2. (3) ^^' 

(4) 3-14159 — 3-141 =z -00059 = Jq^^' 
3-142 — 3-14169 z= -00041 = ^^ 



100000 

59 
In the former case we have a deficiency of jtwwwTtj* aiid ^^ ^^ latter 

41 ' 9 

an excess of T7)7Tq7)7)« Therefore 3-142 is the nearer by 5qqqq' 

7. (1) Art 95. (2) [1] 5-67. [2] -3794733. 

8. (1) Art 7. 1850, M. Quest 8. (2) P. 9, Ex. 4. 

(3) 4 a 5. (4) aj« — 9 i»* 4- 23 a^ — 32 a?« + 26 a? — 9. 

(5) aj» + 3 0^ y + 9 a? t/2 + 27 t/». 

(6) Art 82. 1838, M. Nov. 7, Quest 11. 

9. (1) a? = 6. (2) a; = 13. (3) x = Ij. (4) x = 10, y = 24. 
10. a. (1) P. 82, Ex. 3, and p. 11 of this " Key," 1849, Ex. 10. 

(2) v c :d : : e :/, .-. - = -' 

Subtract unity from each side. 

.-. 1 = -. — 1, or = — — ^. 

e S e f 

,'. ^"" ^ = ? =z ?, by the question. 



.•. a :h ; : c '^ e I d — /. 
/?. (1) Art 112. 

(2) a — 3 6, a — 2 5, a — 6, a, a + 6, a + 2 5, a + 3 5. 

(3) Last term 79, sum 820. (4) Art 116. 
(6) P. 63, Ex. 10. 

1853. July 6th. 

1. (1) The number of times the latter can be subtracted from 
the former. 

(2) Am. 704. (3) Art 31. 

2. (1) Art 37, IF 6. 

(2) Those primq numbers which multiplied together pro- 
duce the given number. 

(3) Art 39, Ex. 1. 2, 3, 5, 7, 43, are the prime factors, 
and 54180 = 2« x 3« x 6 x 7 x 43. 
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8. (1) £1851 19». 3jrf.^. (2) P. 91, Ex. 6. 

4. (1) Art. 65. 

,Qx 1820 + 1786 + 1900 + 1932 + 2030 _ 9467 _ .,on7 
^^^ 2l00^ 2l00"^^^^- 

(3) 16 - 4 J = lOi, and 3^ = ^. 

(4) Compare solution, p. 82, Ex. 2. 
6. (1) Ans. -7, -000013. 

(2) Art. 83, Quest. 6, (2), (3), Matric. Efxam.,1847, July 6th. 

(3) Ans. -01826. 

(4) A cipher should be interposed between the decimal 
point and the first digit. 

6. (1) 33-022436. (2) 126-37613. (3) 67-68. (4) 60,000. 

(^) ^^'^^^ ^^) ^0^5 = tS^ = ^^'^^^ "' ^^ ('>• 

7. (1) and (2) Art 88, and Note 2. 

/Q\ A . Qo rn 71 rm 8^574 13429 

(3) Art. 89. [1]-. [2]^^^ = j^g^. 

(4) -33333 = ^, and ^ of 2 J guineas = £0 175. Qd. 

8. (1) Art. 26. (2) 19 a?. (3) 3 a« + 16 a 6 + 6 [;«. 

(4) a6 — 4a«6 + 7a4 62_9 a» 6» + 10 aU* — 7a i« + 2 i«. 

(5) a? — 2. (6) a?' — 6 a a?« + 12 a« a? — 8 c/S. 

9. (1) a? = 16. (2) a? = 12. (3) a? = 7 ; y = 6. 

(4) a? = 4 ; y = 6 ; « = 6. 

10. (1) Arts. 112 and 116. (2) 288. (3) 189. (4) 2 a + d. 

(5) [1] Art. 101, [2] P. 82, Ex. 6 (2). 



1864. July Uh. 

1. (1) £1366 17s. lid. X 63 = £86061 8». 9rf. 

(2) P. 47, Ex. 7. 4 tons 13 cwt. 2 qrs. 16 lbs. 13 oz. 
9. (1) Art. 37. [1] ir 4. [2] IF 7. (2) 3)2146 

6)715 

11)143 

13 

.*. all the ^me divisors of 2145 are 3, 6^ 11> ]3. 

8. (1) Art 166. £3263 3». lOfd. ^. 

(2) Art 168, IT IV. 4i per cent is paid, 

31 
4. (1) Arts. 49 and 56. (2) ^g- 
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(3) In Art. 45, it is proved that P the common measure of 
two numbers, Q and R, also measures their sum and difference. 
Now suppose P, the g. e, m, of Q and R, then since P measures 
Q — R^ it cannot eocceed their diflference ; therefore, the greatest 
common measure of two numbers cannot exceed the difference 
between them. 

(4) 1^ of a crown. (6) | of 12». 6i. 

(1) 76. (2) 72-3265. (3) 31-75. (4) 130000. (5) 1-3. 
(6) 3-79473 ...... 

In example (2) the true values of the lines obtained in performing 
tlie multiplication are— 

1st Ime = -1139, 2nd line = 1-5946, 

3rd do. = 2-278, 4th do. = 68-34. 

24346 
6i (1) -1808. (2) Art. 88. (3) P. 44, Ex. 3. (4) ^yy^^- 

1 . . 21 7 

(5) -3333 = g, -212121 = — = ~ ; 

^^^ I >< ^ = ^ = •^^^^^^• 

7. (1) Art. 17. 

(2) (3 a — 2 6 + 5 c) — {2 a — 2 6 + 4 c} 

= 3a — 26 + 5c — 9a + 26 — 4c=:a + (?. 

(3) 6 »« — 11 a?* y + 15 a?' y^ — 22 »« t/* + 2 y\ 

. . V a4 — 4 gS 5 ^ e a8 ^g ^ 4 fl ^3 ^ ^4 ^ (.g _ 6) 4 

^ ^ rt« — 2 a 6 + 62 (rt — 6)« 

== (a — 6)« == a2 — 2 a 6 + 62. 

5 41 3 2 145 

(6) 05^ + a?^ y^ + a? 2/^ + 0?^ y + 05^ y^ + t/^. 
(6) (1 + a: — a?2)2- (1 - a: + a?2)2 

= {l + (a?-a?2)}«-. {l-(x-a?«)}« 
= {1 + a: (1 - »)}« — {1 ^ a? (1 - a?)}« 
^ 1 + 2 a? (1 — a?) + a?« (1 — a?)« — 1 + 2 a? (1 — ar) — a2 (1 _ aj)2 

= 4 a? (1 — a?). 

8. (1) a? = 4. (2) a? = 60. (3) x = 21. (4) a? = 42, y = 24. 

9. (1) Art. 112. 

Then a, a + rf, a + 2 (i, a + 3 cZ, a + 4 (7, a -)- ^ ^> will be six 
terms of the series. 

(2) 62. (3) 20300. (4) P. 69. Apply Ex. 6. 
The series is 17, 16, 13, 11, 9, 7, 6, 3. 
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(5) 8 = ^-— , for a geometrical series, 

„ i X jg -- i , ^V -- i ^ - li _ 31 

(6) When n is infinite, 8 = ^-^ = * = 1. 

1 — r i 

•'. the sum approaches to unity, when the number of terms is 
increased without limit. 

10. j(l) 7 : 63 : : -015 : -135. 

(2) Since a x — 6y = ca? + (iy, (a — c)ajs=(6 + d)y, 

,'. X : y : : b + d : a -^ e, 

(3) [1] Since a : 6 : : c : (i, ? = ^, and ?! = ^*, 

a 0* or 

[9] Again altemando, _ = _ ; and since — =s ^, add 1 to each side. 

. ?_^ . 1 _ £! . 1 flt^ + b^ _ c8 + (£g gg + fcg _ & _ tf « 
• • 68 ■*■ (i« "*■ ' "~13 52~"' ^MTrfi "■ 53 - ^» 

.-. a2 + 62 : c3 + d2 : : a« : A 

.o 6 c a P K. y 

b c d p y 

Whence -; = ^ ; and a : (2 : : a : & 
a o 

1856. Juiy 3ri 

1. P. 47, Ex. 9. 

2. (1) Art. 39. 

C/) 2 X 2 X 3 X 3 X 6 X 11 X 13 = 26740 

= 23 X 32 X 5 X 11 X 13. Ans. 
(3) Art. 38. 
8. (1) i^616 4». 9-9d (2) £11 19s. 7-7926i. 
(3) To find the rate per cent, we have 

(Is. 2rf.) 100 = 1400d. = £5 16s. Sd. = Je5|. 
4. (1) The least common multiple of two or more numbers, is 
the least number which will contain each of the given numbers an 
exact number of times without a remainder. 
(2) 692 = 16 X 37, 
1369 = 37 X 37. 
Since 16 and 37 are prime to each other, it is clear that 37 is 
the greatest common measure of 692 and 1369 ; therefore their 
least common multi|)le must contain 16 and 87 x 37, as factors, 

B 
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Now every mnltiple of 592 mnst contain 16 and 87 as factx)rs; 
and every multiple of 1369 must contain 37 x 37 as a factor; 
therefore every number which is a multiple of 592 and 1369 must 
contain 16 and 37 x 37, as factors ; and the least number which so 
contams them is 16 x 87 x 37, or 21904. 

Now 21904 = (16 X 37) (37 x 37) divided by 87 
= 692 X 1369 divided by 37 
= 592 x 1369 divided by the greatest common 
measure of 692 and 1369. 
,nv808 857 380 346 ... 1 ..v 8 



420* 420' 420' 420' ^ ^ 16* ^ ^ 112* 
6. (1) Arts. 83, 84. (2) Art. 89. (3) [1] 34-76. pfej -7777. 

(4) [1] *6-776. [2] -016974. [3] 35-75. [4] 130000. [5] 73-46. 
For an explanation of the process of borrowing and carrying, 

see Art 11, Note. 

79 

6. (1) and (2) P. 46, Ex. 4. (3) j^- 

(4) From •33333333 
Take -12121212 

DiflF. = -21212121 

7. (1) and (2) Art. 7. (3) 8 a? + 3 y. 

(4) 21 oj* — 37 a^ y + 18 «« 1/2 — 26 a? y» + 24 y*. 

(5)3ae + 4a6-.6«. (6) (^;f^,- 

8. (1) X = 12. (2) a; = 6. (3) a? = 7, y = 6. P. 71, Ex. 4. 
(4) P. 71, Ex. 6. oj = 12, y = 15. 

9. Here 5 : -05 : : -06 : -0005. 

(2) 77 a? + 55 y = 217 a; — 155 y, 210 y = 140 a?, 3 y = 2 «. 

.'. a? : y : : 3 : 2. 

(3) [1] First| = | = l,andif |=r,then| = r; 

J . ^ a b r b 

anda= br,essfr.\ _ s= __ s= ^ 

[2] Solutions M., 1849, Quest. 10. 
10. (1) - 3, 1, 6, 9, 13, 17. (2) 279. (3) P. 69, Ex. 4. 
(4), (5), Ac, p. 63, Ex. 13. 

1856. July 8th. 

1. (1) In 9 days. (2) Art. 101. 

2. (1) £465 7s. 0^%d. (2) 3i per cent 

3. (1), (2), (3) Art. 40. (4) 117. (5) The numbers are prime 
to each other wjien unity is their greatest common measure. 
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4. (1) Art. 81. (a) iL (3) Art 78. 

(4) i^ must be divided by ^J to give a quotient 3. 

(6) The earth's diameter =5^^i^^^|^^ii^=7908-84297 miles. 

5. (1) -5, -17, -0006. (2) Art. 83. (3) [1] 0-6046. 

[2] 33-738562. [3] -276. [4] 7-205. 

6. (1) Art. 87. (2) Art. 88. (3) Art 88, Note. (4) fjf . 

7. (1) 6* « 626. (2) 2 a — c. 

(3) a6— 5a»5 + lla*62— 17a3 6»+16a«6*-14a6«+3 66. 

(4) 4a;«— 7a; + 6. 

/fc\ 1 . h'^'-^di-^a^ 2 6 (J + 6« + c« — o« 

^^^ ^ "^ 2 6c = -^Tc 

_ (6 + c)^ — fl^ _ (6 + c + a) (ft + c — g) 
2 6c 2 6c ' 

8. (1) X = 24. (2) X = 21. (3) a? = 7, y = 3. 
(4) X = 144, y = 216. 

9. (1) Art 101, ad^bc. (2) [1] Art 146. 
[2] Arts. 145 and 147. (3) P. 82, Ex. 6. 
(4) Let a = 3 ; 6 = 6. 

Then a : 6 : : 6 : c ; or, 3 : 6 : : 6 : 12 ; 
and a : c : : a« :68; or, 3 : 12 : : 9 : 36. 

10- (1) ^-^ = 1^- ^6 X 24 = 12. (2) 438. (3) f (4) 484. 



1857. July 7th. 

1. P. 47, Ex. 10. Ans. 60 square chains. 

2. (1) £334 10s. If d. (2) 2^ per cent 

3. (1) 410 and 615. 

Also 205 is the g, c. m. of any two numbers which are multiples 
of itself by numbers prime to each other. 

(2) 118. (3) Art. 41. (4) Jg, |g, |§, |J. ^. 

/K\ 3 00 210 21 e 30 6 2 4 6 
\^) ^FU» ^r^TF* 7^17' ^^0» 7^t« 

4. (1) Art 76. (2) Let a? = the number. 

Then (^ + i + i) a; = 46 ; i a: = 45; a? = 60. 

(•3) m- 

5. (1) Art 83. (2) -45 = ^^j^^ of the unit (3) -00007 = xDzyW- 
(4) Arts. 90 and 91. (5) 33-175 = WuV- '0008 =^^§5^. 

And VoVV X TTrSTnr^TtSJSiiiy =TBfgjTr= -02654. 

(6) [1] -03965. [2]^^=^/^^=^. [3] 57-04. 

(7) Art 98. 

b2 
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6. (1) P. 44, Ex. .2, 

(2) 6*6309. The true value of the remainder is -0083. 

(3) If g. Art. 89. (4) -0009 = ^%j, = ^^Vtt = 'OOl. 

7. (1) Art 16. (2) Arts. 16 and 17. (3) ^^ + ^ ^^^ - 8 ^* , 

(4) (a — 6)8 X (a — b)^ = (a — bf 

= aT— 7a66 + 21a3 6« — 35a4 6« + 36a8 6* — 21a«5*+7afc« — 6T. 
(6) a?* y* + iF» y» + a:« 2/« + a? y + 1. 
'(6) To reduce (1 + 2 a; + 3 a;<j« — (1 — 3 a? + 3 a:«)«, 
let (l + 3.««) = a; 2a; = fc; 

then the expression becomes 
(a + 6)« — (a — 6)2 =z 4 a 6 = 4 (1 + 3 a;2) X 2 a? = 8 a? + 24 «*. 

8. (1) a? = 3. (2) a? = 42. (3) a; = §. (4) P. 71, Ex. 8. 

(6) P. 67, Ex. 9. 

9. (1) From Art 113, d = ^^ = 5ir:^ = 16 ; 

.*. the terms are 20, 36, 60, 66. 
(2) — 21, — 13, — 6, 3, 11, 19, 27, 36, 43. (3) 667. 
(4) 426. (6) 8g. (6) Art. 120 ; 2 the limit required. 

(7) Multiplying extremes and means, 

21ac + d6ad + 3bc + 6bdz=^lac + 3ad'^35bc + 6bd. 

,*. 82 a d = 32 6 c. 

•*• b~d 

or a : b : : c : d. 



1868. July Qtk. 

1. (1) f. (2) 62-208. (3) Art. 91. 

2. 951. Art. 96. 

3. (1) £82 8«. Sd. (2) 2*. P. 87, Ex. 4. 

4. P. 76, Ex. 8. 

^ ^ a« — 62 ^ / a« — 62 

(3) Art. 14. The origin of negative quantities arose from the 
necessity of representing results unattainable by simple arithmetic, as 
the subtraction of 30 from 10, which is expressed by — 20. 

6. (a) X = 14. (j8) X ^ U. (y) P. 72, Ex. 9. 

7. (1) Art. 100, see Euclid, Book V., definition 3. 

(2) By considering their equality or inequality (see Art. 101 
and Euclid, Book V., definitions 6, 6, 7). 

(3) -I is a ratio of less inequality than ^ ; add 2 to num. and 
den. of both, then f becomes a ratio of greater inequality than ^. 

(4) Art 145, 



MATRICULATION, JULY 1869. 21 

8. (1) Art. 114 (IIL). Given a = i, (i = - |, n = 24. 

...5^a±^MrilMl^«.lllxl2 = -333. An.. 

3 4 

(2) Art. 114 (II.). Given a = 1, « = 60, and 8 = 204. 

61 n 
204 = - g-. .-. n = 8, and by L, 60 = 1 + 7 rf. 

/. d^sszl. Am. 

9. The ratio of the series is (-)'*^; and the means are 

a y\^, a (~/^'» ^® • ^'(-)"^*» « vf*'* The product of these 

isa«(-) ;i+i ^, or (Art 114, IIL), a" (-)2":^, which 

1869. July ^th. 

1. (1) As Je650i : £2450^ : : £24 7». lOJrf. : £91 175. 9rf. 

(2) As £650 lOs. : £24 7s. lO^d. : : £1 : 9d. 

2. (1) £697 2s. 6d Art. 165, I. (2) 7J years. Art. 156, III. 

3. (1) Arts. 76, 6. (2) ^. (3) Ex. 11, p. 48. 

4. (1) Art. 83. (2) 86-6 x -00164 = -14186. (3) ^^^^^ = -4. 

5. (1) Art. 96. (2) Art. 99, IF 3. (3) 36-01 and^l?7 = 4-3 = 4^. 

6. 2^ and 76. Yes. 

(1) 6 6' + c«. (2) o« + a4aj — 2a8aj«— 2a«a^ + aa;4 + ir*. 

(3) ai» — oj — 2. (4) 4 a; (1 + ai«). 

7. (l)a- = 68. (2)a:=l4. (3)aj = 8;y=9. 

8. Ex. 1, p. 76. 

9. (1) 1-6 : -09 : : -46 : -027. 

(o\ . . ^ — f and ^ — ^ 

a e c o ^ J, ,, 

.-. r X ^ = - X f , .*. ae : b f : : eg : dh. 

f d h 

(3) aj« — J/* : ce' + y' : : 6 : 13. 

.*. 13ic»— 13y«z=5aj'^+ 5y\ 

Sa^= 18t/^ 

a? 9 a? 3 

y« 4' y 2' 

or oj : 1/ : : 3 : 2. 

10. (1) fl — 3 6, a — 2 &, a — &. 

(2) The 7th term = | — 6 x i (Art. 113, I.) = — f . 

(Art 114, IV.) 8 = ^""^""^^~^)^^ = (^•"'^^^ = ^ "= ^*- 
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(8) 4 + 6 (i =z 29 .\ d=: 6. 

.-. 9, 14, 19, 24, terms required. 
(4) Arts. 120, 121, and see Ex. 4, p. 62. 



1860. January 10th. 

1. 48248. 

2. (1) Art. 87, IF 4. (2) 6436, 4366, 3466, 6346, 6634, 4668, 
3564, 6643, are all divisible by 11, and no other numbers composed 
of the same digits are so divisible. 

3. 4J per cent. 

4. (1) Arts. 80, 81. (2) Given fraction = 

2 /£__§_ 42 + 28 — 24 

8 "^9 21 63 _ -46 . 46 _- 



, , 2 _ 6 68 + 18 - 35 63 63 
"*"? 9 63 

6. (1) -40708. (2) -625. (3) -1857142. (4) Yes. Art 88. 

6. (1) 2296. (2) 23-002. 

7. (1) 1. (2) Because a; — 4 = — (4 — aj), 

and (+ ay = (- a)». [1] 2a + 6t 6 — ^. 

[2] a:« — 6 if« y + 15 x^y^ — 20 a^Sy* + 16 a^y* — 6 a;y» + y«. 
[3] 3 a; — 6 y. 

8. <1) X = 16. (2) a? =z 20, y = 12. 

9. (1) P. 77, Ex. 11. (2) ^-^' 
/Q\ . . « _ c . a' _ c« 



b d "b^^d"' 

a^+ c" a« Va"" + c" a 



.#• 



l^ + d^ V 'Wb^^Fd'^b' 

1860. July 3rd. 

1. (1) P. 92, Ex. 9. (2) 1|. 

1Q1 V *^ 

2. I of 13«. id, = •''^^/^ ^ = 6s., which brought to the frac- 
tion of a guinea = ipr* f of 7s. Gd, = ^ ^ — = Is. Sd. ; -1 of 



1 — 2.3213^2 6 6 

28 _ 5 
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rri, ^^^^ 1 1.3 3 1,3 18 — 2 + 925 
The numerator l_.s=_ — _4._=s 1 — — • — 

^-|.3^213^2 6 

The denominator 3fl+^)-4 = 3 + l?— 4 = ^i±l? 

V ' 7/ 7 7 

25^ 6 _26 7_35 

a • 7 6 6 6 

3. (1) Art. 89. (2) 2|Jg. (3) 133-3. (4) 13333-3. 

(6) -25'* = -25* (Art. 82) = \/^ = -5. 
4e In the first case § of every tb will be at 5a. and ^ at 4«« 

.-. 6 X f + 4 X i, or 4f = 4s. Sd. 

Second case 6 x -1^ + 4 x §, or 4^ = 4s. 4d. 
6. (1) 2i a;«. (2) 1. (3) (1 + x) (1 — 3a?). (4) 3^. 

6. (1) a? = 6. (2) a? = 7 ; y = 3. 

7. (1) 2-01. (2) a;« + 2a; — 1. 

(3) a?« + 2 a 0? + 6« = a;« + 2 c a? + c«. 

.•. 2 (a — c) a; = c« — 6«. 

c« — 6« 
2 (a — c) 

(4) If a = 6 = c, the equation becomes a? = q> *«^»> every 

possible value of x satisfies the conditions of the problem. 
(6) For a« — 1 = o+T . S^ZTl. 

8. (1) Art. 103. (2)l+x:2 + ap::8 — «:10-.«. 

.-. 10 H- 9 a? — a;« = 16 + 6 a? — aJ«, 

3 a; = 6 and a; = 2. 
And the proportion is 3 : 4 : : 6 : 8. 
{2) \' a : b : : c : d /. a : c : : b : d, 

.a b a + b b 
a c -f- a d 

*' — ^* — /^ + ^\*^ __ a' + fc' 
c» "" ^ "" \c + d) — c» + d»* 
^ a» + fc3 ^ _ / g + b y b _ / a + & \^ 
••c' + (i8'd \c + rf/ 5 Vc + d/ 

,.v 6 X 12 X 7 X 6 QA 
<"> 14 X 3 X 2 = '^• 

9. (1) Arts. 112 and 116. (2) Increased. (3) 40f. (4) IJ. 

1861. January UtK 

1. (1) 27720. See Art. 48. 

(2) The reason is, that annexing 4 ciphers multiplies by 
10000, and 10000 -5- 16 = 625. 
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(3) 70364 X 626 = 703640000 -5- 16 = 43971260. 

Q n\ ^^ — ^"^"^ 4336 

^ ^ 67 1033 6«88i* 

(2) £71 2s. = £71-1, and 17-976 x 711 = 1278-0226 = 
£1278 Os. ^d.; also £61120 IBs. ^ 40 = £1278 Os, 6|i. 

8. (1) 666. (2) -00067. 

(3) V -4 s=s '6' as it evidently ought to be; since -4 = g» 

and V'- = - = -6. 
^9 3 

(4) 80. (6) ^ = >^ = I'^l^yS ' ' - « -707106 . . • 

4. (1) Arts. 166, 169. (2) £792 16a. 

(3) The 3i per cents., since they yield 8*66013 . . . per cent, 
on the money invested, and the others 3*66863 . . . 

6. (1) Sum s=s (a + & 4- c) difference =z a-^b + c; product 
of these is9(a'^ + 2a6 + 2ac4-t' + 26c + c*). 

^2^ 9^ 

^'l + 2a? + 2a;2+a?3* 

(3) (iB^ + c/ a? + a«) (a?' — a a? + a«) = OP* + a' a?' + a*. 

6. (1) a; = 110. (2) x=^a±c. 

(3) X = , y = =; (4) X = — ^ -. 

(6) Let the two numbers be a and h. The difference be- 
tween the cubes of the sum and diflference of these is 6 a' & + 2 6', 
which is divisible by 3 a« + h\ giving as the quotient 2 b, . 

7. Let the person walk x times as fast as the waggon moves ; 
then the distance between the person and the tail of the waggon 
which he meets will, at the time at which he first sees it, be 

(20 4- — \ yards. Similarly the same distance will in the other 

case be (60 -) yards. 

■ oA . 20 «^ 60 ^ 80 .r. 
.•. 20 4 = 60 — — , or, — = 40. 

X XX 

/. a? = 2. 

And consequently the distance of the person from the farthest part 
of the waggon in the first case, and from the head of the foremost 
horse in the second, will be 30 yards ; therefore, the distance he 
can see in the fog is 30 yards, minus the length of the waggon and 
horses. 
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8. (1) Art. 146. (2) V a : b : : c : d. 



Also ^ + ^ — ^ ' 

/. a c (a -^ c) ; 
or a'^c + a c^ 



a c 

hi 
a c 



a e 

•*• 6 ■" a* 

a + c _ «' _ c' ci^ •¥ ^ 

P 



hd h +d 63 (^» 6' + d» 
5 d (6 + rf) : : a^ + c» : 6» + d», 
: 6« (i + 6 d2 : : «» + c^ : 6» + d». 
(3) Ifa + 6 + c + rf:a + 6 — c — d::6 + d:6 — ei, then 
(6 — (Q (a + 6) + (6 — d) (c + d) = (6 + (i) (a + 6) — (6 + d) (c + d)- 

.-. 2 6 (c + d) = 2 d (a + 6). 

.% ad + 5d = 6c + id, orad = 6o, 

.*. a : 6 : : c : d. 

9. (1) See Art 114, HL (2) (^^ -^^Q) ^Q =, 225. 

1861. July 3rd. 

1. (1) 66 1^ yards. (2) 10|?d. per ft. 

2. (1) Art. 83. (2) Arts. 92, 93. (3) •638461. (4) 18000. 

3. 3000 days. 

(3) — (fli + fli + ^2 + «8 + • • •) or the negative sum of 
the co-efi5cients. 

6. (1) X = 4|. (2) a? = 4, y = 2. 

6. Arts. 112, 116. (1) (a + "^ 2- (^) ^^«^ 



(3) (2 q + ^ — 1 > <3^ yt 



g (1 + r — 1) 



2 • <^) r 



n-L 



(6) ( ? + '-^)^ , or (« + ")^ 

7. (1) P. 86,* Ex. 8. (2) Art 146. 
yqv a c a* a c 

^ ^ h^d ''"b^Td' 

a \/a c . a + 6 _ \^a c + vTd 

•'• 6 "" -76d' 



• . 



Also 



b y^d 

a — 5 \^a c — \^b d 

~b ^b d ' 

^0 + 6 V'fl c + \^6 d 



a-^b ^a c -^Vb d 
.*. a + 6 : a — 6 : : l/a c -f -v^fc d : Va c — \/6 d. 

* See remark (taken firom Univ. Cal. for 1873) appended to Solution to 
Question 9, June 1871. 
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8. (1) 05* — a? + 1. 

(2) The fourth root is the square root of a + 2 + - = 

^/5 + "7=. 

9. Since A travels % of the distance from P to Q, while B 
travels only f , /. A travels twice as fast as B ; say A travels 2 x per 
hour, and B, x . , In a hours after meeting B, A will have travelled 
^ of the distance hetween P and Q, and 2 a x miles more, say 

t- + 2 a a;. Hence travels at the rate of (^ ^ - 6^^)^ 

miles an hour. In b hours after meeting A, B will have travelled 

-— ■ + 6 a? miles. Hence C travels ^ — —^ — L miles per hour. 
3 '— a 

Therefore, 

(2 d-'Q ax ) X _ (2 g — 6) g; , _ 4b d — 6 ad 

2 d-{-S a X "" ^ — a ' "" Sab 

n h 

Therefore, finally, the time when A and B first meet is ^ , q — 

hours after starting from P. 



1862. January 15th> 

1. ^728 ; rate of interest is 3*3195 per cent. 

2. Am. £38 2s., £25 8s., and £63 10s. respectively, exclusive of 
interest; or, £60, £40, and £100, including interest. 

3. (1) and (2) Arts. 49, 65. 

{S\\ ^^^ — 1 41 6 8 9 ^^^^ — 1 416 8 8 . +1,^ formpr la 

193 "" ^^^* ~HbT "" ^^^^^' ' ' lormer is 

the greater. 

(4)g. (5)f,or4|. 

4 (1) and (2) Arts. 83, 85. (3) -40305. (4) -00390626. 

(5) 18s. 10|4|d. (6) -028125, or ^f^. 

6. (1) and (2) in hoth cases. (3) — 2 a + 3 6. 

^ ^ ^ ^ 2 a;« — 4 a; + 4 

(6) a:» — 6 a^ a + 10 aj» a« — 10 0.-2 a' + 5 a; a* — a^. 

6. (l)a; = 4. (2) a. = ^ y = |. 

7. Arts. 101, 146. (2) Art. 145. 

/Qx a» — a2 6 — a 62 + &' 
(^) ST+Ti -• 
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8. (1) Art 117. (2) 2, and p. 63, Ex. 11. (3) Art 120. 

y,v 2 n«+ 3 n 
W 2 

(5) Here are two series ;l + 2 + 3+...ton terms, 
and — — ... to n terms : «« of the first = — ^ — ; s^ of 

the second = ^ , sum of both = — ^. 

9. See 1841, October 4, Ques. 10 ; or, since 3 of the police- 
man's steps = 6 of the boy's, 1 of the policeman's z= If of the 
boy's ; and since he takes 2 while the boy takes 3, he goes 3 J boy's 
steps to the boy's 3. Of course the boy will be overtaken. 



1862. July Qth. 

1. (1) See Arts. 49, 70, 77. 

(2) Sum = If. Divisor = ^1|. Quotient = 3^^^. 

2. (1) £1 Is. 6id. 

(2) 3 miles 2 fur. 100 yds. = 26y\ fur. ; 12 leagues 2 miles 

291 
2 fur. 20 yds. =z 306^^; <iQJL ^ 3063V = ^ggy- 

8. (1) 65. (2) £1 17s. Qd. 
4. (1) £1050. (2) 3J per cent 
6. (1) Arts. 85 . '. 8. (2) -00000146832. (3) -0466. 
(4) £10 10s. (6) £66. 

6. (1) Sum = 2a? + 4i/ — 2«; product = 2a?« + 2a?y — 

4 y2 — 4 a? « - 2 y « + 2 ««. (2) ^ (^ "^ ^\ 

(3) Product and quotient alike = x^ + ofi y + a^ y^ -{- 
a** y' + iP* y* + 0^ y* 4- a? y^ + yf, 

U)—l— 
^ ^ 0^— 6r»« + lla?— 6' 

7. (1) Art 146. (2) ? = >^. .-.?!=£! = ^1±A*. 
^ ^ ^ ^ b d b* d2 b^ + d* 

Oi + d^) "" 6* "" 5* " b^ + d*' 

" b^ +d^ - v^^^qpTrf* 
.*. a^ + c^ : b^ + d^ :: Va^+^ : Vb^ + d*. 

(3) Let - become — i — : then ? is greater or less than 
b + m 
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r^ according &s a > b, or a < b. For - — —-II — , or 

o -^ m " b b + m 

h (h -u ^ ^® evidently positive or negative, according as a is 

greater or less than b. H a =s b, this difference vanishes; or, 

a a + m 

b b + m 

8. (1) See Arts. 112, 113, and 114, III. (2) 67^. 

(3) 918i. (4) First term = 4i. /. s = (^ ^ + '^) ^ 

9. (l)aj = 12. (9) a?=6, y = ll. 

(3) 7 a;3 + 9 a a;2 + 3 a2 a? = 4 a (7 a?« + 9 a a? + 3 a«) 
/. a; = 4 a. 

10. Let X = number of £ taken ; .*. a? + 295 = number of 
persons admitted by season tickets ; also, 20 a? + 7 = number of 
persons that entered by payment .*. 21 a; + 302 = 68682, and 
X zz 2780. /. 3076 entered by season tickets, and 65607 by 
payment 

1863. January 14:th. 

1. He loses 80 per cent 

2. (1) 99§J§ X If = ^ X I = 166y^. Of course 166 is 

the nearest integer. (2) Both = Id, (3) 1. 

3. (1) -078. (2) 800. (3) 10s. 7K 

4. (1) jei299-2523364486. (2j In 20/^ years, or 3^ years 
sooner. 

6. (1) ?Jl|±i. or ,. m'-^-^. 

(3) a?8 — a;7y + a56y«— aj*y^ + a?*t/*— ac^ y^ + x^ y^—xyf -^ y^. 

(4) a* — 1\ 

6. (1)05=2. (2)aj=-3f (3) a; = -g--^,i/==— ^— — . 

(4) At 31^ minutes past 4. 

7. (1) and (2) Arts. 101, 102. (3) Equating any two of the given 
fractions, and removing the denominators in the usual way, (thus, 
taking the first and the third, a d + b c — bf — f^ + f d = — 
ad — be + bf ^ c^ + cd, or 2ad + 2ftc — 26/=/2 — c^ 
+ c d — / 1/,) there will result an equation of which one obvious 
solution is ft = 0, d = 0, /= — c. Substitution gives 

a — c a — c 2c 

a — c a — c 2 c* 
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8. (1) P. 68^ Art. 114, IIL 

^_ (^a^(n^l)d)n . < _ ^ _,_ (n - 1) (£ . 

8 — . . — — . C* -f , 

2 n 2 

J 8 (n ^^1) d 3 « — n (n — 1) d . 

and a = -^ — ^ ' = ;- ^—, Am. 

n 3 * 2 n 

(2) -. See p. 61, Art. 119, Vn. 
5 

a 1 4 . 

« = -. = . = -. Ans. 

1 — r 1 — J 5 

(3) Art 114, in. 

^^ (2a + (.~l)rf)n ^ (2 + 16x-|)17 ^^^g3^ ^^^ 

(4) Let the series be a, ar, a r*, &c., then s = a + a r* + 
a r* + a r* + . . . + a r* " is the sum of an odd number of terms ; 
and s' = a' + a* r* + «' ^' + <*' ^** + • • + <*' ^** is the sum of their 
squares, n being an even number. 

. *' = a( l + r*-f-r^ + y"+... + r* '') _ g (1 — r^t"-*"^)) — (1 — r*) 
" 8 i + r« + r* + r« + ...+»^» 1 — r«<»+^> -^ (1 — y') " 

which, since both^ a and r are integers, must always be a whole 
number. 

9. (1) U^ day. (2) A wUl dig g ; B. ^ ; C, 1?. 



1863. July 8th. 

'' ' 824 324 81' 81 64 5184 

^ ^ 12 ~ i2'l8~ 18' 24 ~ 24' 

23 
.-. is the greatest ; or see Arts. 66, 67. 
24 

2. (1) £1 6s. 8rf. (2) 1^ _ ^ = ^; ^ of 1». = 2i§ of 6*. 

(3) I and |. 

3. 6J weeks. 

4. 2 lbs. of the dearer to 1 lb. of the cheaper. 

6. (1) -06. (2) -0262 of 10s. Qd. = •276U, and '38 of 6«. = 
1'9«., therefore the latter is the greater by l'6249s. 

(3) I?, which = -66. 
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6. (1) 4.ofi. 

^ — y' — «'. If y = 0, the 1st, 3rd, 4th, 6th, 7th, and 9th terms 
disappear, and the result becomes a;* « + a; «* — a;^ — «s, which = 
(^2 _ z^) (z - x), 

7. (1) If 2 A^B+ a .-. B == 2 il — (7, and 3 J5 = ^ + a. 

.'. 4.B = SA. 

(2) -J: (3) Art 100. 

(4) va: b::c:d. .•.^ = ^. ... ?4^ = £+i. . . . (1) 

d d 

. . a c . a* c* a' + y _ c* + rf* ,nv 

• &-d ••p-rf* •■• ~P d^ ^ ^ 

(3) ^ (1) gives ^jL^f+i' == ^Jl^ + ^. (4) 

(4) -*. (2) gives ^.^^T = -^.qp J— 

A a* + a ft + J* : a* + 6* : : c» + c d + op : c* + d*. 
/. (Art 140) a' + a 6 + 6' : c» + c i + d» : : a' + 6' : c» + d*. 

8. Art 114, II. » = ^il+5. (2) 3Si. (3) |, 

9. (1) aj = 1. (2) aj = 3, y = 2. 

10. Let the first part = 2 a?, the second 3 x, and the third 4 a:, 
then a; = 4, and the parts are 8, 12, 16. Am, 



1864. January l^ih, 

1. (1) je67 10s. (2) Arts. 166, 169. 

(3) The sum due 16 months hence is £106 85., and the 
present value, the rate being 6 per cent, is J699 4s. 

2. The first gains 1 in 6, or 20 per cent, the other 1 in 6, 
or 16|. 

8. (1) I X ^ X lA X 6^V = 2f 



(2) g, c. m. = 46. 


431 

489" 


(S)|of3J=J 




r . 3 

6 ■ 35 


- \tf - '»«• 
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1/1 - i. + ?ri-iu 

... 2 13 14 ^ 7 V2 3// U 

(4) = T5 = 



17 



1 + 



•V^ — 120 



2 + * 
(5) Arts. 65, 66. 

4. (1) -00084. (2) •046, (3) £1 6s. 8d. (4) ^. 

(5) -0547074035209 ... rem. 141,828,326,319. 

6. (1) Art. 40. (2) Art 41. (3) a?« + 3 a? — 1. (4) 0, 

(6) .^« + 4 aj + 7 + —^. 

a? — i 

6. (1) oj = 1. (2) 911. 

7. (1) Art. 140. (.)v|=£...^J=l^:....(^) 

. rm ^ iA\ g' + g & + y _ c* + cd + d* 

a (1) Art. 114. 



(2) 3 + 3 + 1 + . .-ton terms = ^L— or — ^— 

/o\ 1 . 2 . ^ J- *^ * 1 2» — 1 2» — 1 

^^)3 + 3-*-3 + --'^^''™' = 3--2^f="3- 

9. The consamption had dkainished m the ratio of 21 : 10. 



1864. June 29£A. 

1. (1) P. 9, Art 20. 

(2) Multiply 4567 by 667. 

4667 
667 



81969 
27402 
22836 

2689489 

Here, in multiplying by 7, we multiply by 7 units ; in multiply- 
ing by 6, we in fact multiply by 60 ; and in multiplying by 6, we 
multiply by 600 ; and by adding the lines thus obtained, we get 667 
times 4667 or 2689489. 
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(3) 12s. 6d. X 100 = £62 10s. Od. 
Us. U. X 100 = 76 13s. 4i. 
16s. U. X 73 =• 60 16s. 84. 



273 £200 Os. Od. 
.*. the sum expended weekly is £200, 

«• <^) ^^^ h k' w -^ ro- 

To find the least common multiple of the denominators. 
2) 16, 24, 36, 40 



2)15, 


12, 


18, 20 


2)15. 


6. 


9, 10 


8) 15, 


3, 


9, 6 


6) 6, 


1, 


3, 6 



1, 1, 3, 1 

And 2x2x2x3x6x3 = 360, which is the least 
common multiple. 

.'. the fractions become 

24 , 76 . 110 , 63 _ 272 _ 34 
360 "*" 360 "*" 860 "*" 360 360 45' 

A • 11^1^ mi 11 19 209 
Agam,_of7H = -^Xj^=— , 

, 34 ^ 209 _ 34 4 _ 136 
^^ 46 "^ "60 " ¥ ^ 209 ~ 627* ^'^' 
(2) I of £75 16s. M. = £63 8s. 10|4. 
J of 2 10s. 2d. = 16s. 8f(i. 

£64 Os. 7|^. ^ws. 

,g\ £10 2s. M. _ 2430 pence _ JL^ . 
^ ' £161 17s. 6t«. 36450 pence 15* ^* 

8. (1) 117 -T- 626 gives (ciphers being added) -1872. Am. 

(2) S^« = ^ = -0672. ^n.. 

^ ' -000626 625 

(3) 6666. 

(4) -219. 

(6) -625. £61*2 = £32 is the value required. 
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4. Arts. 155 and 167. (1) When interest is reckoned only on 
the original principal, or money lent, it is called simple interest. 

When the interest at the end of the first period, instead of being 
paid by the borrower, is retained by him and added on as principal 
to the former principal, interest heixig calculated on the new prin- 
cipal for the next period ; and this interest, again, instead of being 
paid, is retained and added on to the last principal for a new principal, 
and so on ; it is called compound interest. 

(Q) Art. 165. I = ?-Ll = ^65945 6s. 6-96i. 

(3) Art. 162, or as follows : — In the Bank Stock every JB317 
gives £10 of interest; 

.-. every £1 of money gives £/y*V or £^^\ of interest 

In the Consols every £96 gives £3 of interest ; 

.•. every £1 gives £,^^ or £-^^q of interest 

And comparing the fractions, since -^j^ ^^ ^^7 sum is greater 
than ^^-^ of the same sum, the Consols is the better investment of 
the two. 

6. (1) Since b>c, /. 6 — c is positive ; and since a > 6 — c, 
.-. a -^ (b -^c) is positive. Now in the expression a — (6 — c) the 
whole of b is not to be taken from a, but only the excess of b over c 
(a positive one). 

.'. If the whole of b be taken from a, we must add o to the 
remainder thus obtained, or 

a — (6 — c) = a — 6 + c. 

(2) ic» + 4 ic« y — 4 y» 

3 afi * * — 6 oj y« 

— S a^ — ofi y + 6 y^ — xy* 
a^ + 3 af^y+ t/8 — 6 a? ^« 
But (x + yf = a^ + Sa^y + 3xy^ + y^ 

0^ + 3 aJ« y — 6 a; ?/« + 1/* 
"♦ ♦ 9¥^« * 

.'. the remainder is 9 a; y«. 

(3) a^ — a? y + y« 

aji + x y + y^ 
a^ ^ a^ y -^^ afi yl* 

afiy-^ofiyi^xy^ 

^ .V^ — a: y8 -f ty* 

a** +a^y^ + y* 
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And a^ + a^ 2/* + y* 



a^ + a,^ y^ + X* y^ 

a;6 y« 4- a^ y^ ^ s^ xfi 

ir* ^ + ic* y* + t/* 

aj8 + 2 i»« ^« + 3 a;* y* + 2 a?« 1^8 + 2/® 
Let a? s= 1, and y = 2 ; 

Then all the powers of a: = 1, y« = 4, y* = 16, y« = 64, y^ = 266, 
and the value is 

1 + 8 + 48 + 128 4- 256 = 441 = 21«, 
as it ought to be, since 

a^ + ^ y* + y* = 21. 

6. (1) X — y) a^ — 1/** (af- ^ 

aj* ""■ aj** *" 1/ 

, . ^ -, which is the remainder. 

^ y — y 

But 05*"* y — y* = y (a;""' — y""*), 

/, the remainder of the quotient becomes 

y ^— 

a? — y 
and placing this beside the quotient, a;""S we have 

^s= rr" ' + y — . 

» — y x^ y 

(2) It can easily be shown by actual division that op" — y" is 
always divisible by a? — y, 

ap — y) a?" — y" (a?""* + a?""* y + a?""' y^ + a« y""' + x y""' + y«"* 
a;" — a?"~* y 

iC*-^ y — y^ 

x*~^ y — a^~^ y* 

aj"~* y^ w^ y* 
x^-^ y« — af -^ y* 
a?"~* 2/^ — y" 
Now, in each successive remainder, the index of x is diminished 
and that of y increased by 1, and the sum of the indices in each 
term =sn(n— l + l=n, n — 2 + 2= n, n— 3 + 3 = w); we 
shall therefore at length come to a remainder a? y"~' — y", then 

^ y""' — y" 

a? y"~' — a? y*"* 
a^ y"~* — y" 
a:* y""' — x y""* 

a; ?,""* — y" 
* 

»« - » + 9 
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X 



(4) ., .._ . +, ^-, ,+ 



{x--y)[x — z) (y — z)[y^x) (z — x){z^y) 

.. y ^ _ y 

and 



(« — ^•) ( « — y) (^ — «) (y — «) 

•*. the given expression is equal to 

X y I « 



(a? — y) (a; — ;?;) (y — «) (a? — y) (a? - ^j (y — «) 

which = ^ (y "^ ^) ^ y (^-'^) + g (^-y) 

(a? — y)(a; — «)(y — «) 

^a?y — a?;8f — a:y +y« + ^« — y« 
(a; — i/)(aj — «)(y — ^) 

= 0. Ans, 
7. (1) P. 63, Art 101. 

= <i 6 6-2 X o* 6 c<J = a® h'^ c®, which is the fourth proportional. 

(8) P. 79, Art. 145. 

(4) From absohite equality of ratio we have ^ ah : 3 a 6 
: : 3 c d : 3 c <i, and changing the signs of the second and fourth 
terms, 3a6 : — 3a6 :: 3cd : — 3c<i, 

But a : h i: c \ d, multiplying equally, that is, the first terms 
of both proportions, the second terms, &c., we have 

3 a* 6 : — 3 a 6« : : 3 c* d : — 3 c d« 
But again, from equality of ratio, 

a» + 6» : a^ + 6» : : c» + d» : c» + d*. 
Adding this proportion to that above, 

a» 4- 3 a« 6 + &» : a« - 3 a 6« + 6« : : c* + 3 c« rf + (Z8 : c3 — 3 c (i« + <?, 
which is the proportion required. 



8. (1) P. 68, Art. 114, IIL 



n 



S = (2 a -h n — 1 d) ^• 
(2) Here as=4; <i==i; n = 100. 

.-. S = (8 + 99 X i) 60 s= 2050. ^72«. 
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(8) Here a = 24; d = — J ; m = 50. 

.-. iS = (48 + 49 X - i) as = 687J. Am. 
(4) Art. 120, VIL The rth term is QY'K 
(6) The sum to n terms is found by Art. 118, II. 
(0) If r be a proper fraction and n infinite, r" = 0, and the 

sum is a ( "" \ or, Art. 120, VII,, , ^ . 
Vr — 1/ 1 — r 

••■«-r^-r'- 

a /i\^+^ a?— 9_a; + 9 x + 1 
^' ^^^ -U 16 5 4"- 

Clearing of fractions by multiplying each tenn by 940, 

/. 16 (a? + 1) - 16 (« - 9) = 48 (a?+ 9) - 60 (x^l); 

Or, 16 a; + 16 - 16 a? + 136 = 48 a; + 432 - 60 a? — 60. 

Whence a? + 161 = 872 - 12 as. 
13 a; = 221 

aj= 17. 

(2) (x + a) (a? + ft) = (a? + 2 a) (a? + 2 6) ; 

And aa'^bx+ab^=^2aX'{' 2^a;+ 4a 6, 

s= ax+ bx+Sab; 
Whence (a + 6) a; s= — 3 a 6, 

And a? = — ;• 

a + 6 

(3) 16 a? + 16 y = 108, 

4 a? + 6 y = 31. 

Multiply the first equation by 4, and the second by 15, and subtract. 

.-. lly = 33, 
And y = 8 ; 
But 4 a; + 6 y = 31, 
Or, 4 aj + 16 = 31 ; 
.*. 4 a; = 16, 
And a; = 4. 

10. Let X = total number of men ; 

y = number in the Prince's Brigade. 
Then from the conditions of the question 

a? + 497 = 16 y (1) 

a — 9 (y + 1000) = 233 (2) 
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From (1) a? = 16 y — 497. 

(2) a? = 233 + 9 (y + 1000). 
Equating, 16 y - 497 = 233 + 9 (y + 1000) ; 
Or, 16 y — 497 = 233 + 9 y + 9000, 
And 16 y — 9 y = 9000 + 233 + 497, 
7y = 9730; 
/. y = 1390, 
the strength of the Prince's Brigade. 

But a? = 16 y — 497, 
Or 0? = 21743, the total number. 

1865. January 11th. 

(2) £67 — (9s. Sid, X 57) = £29 6s. 7Ji. Arts. 

_ 260 + 858 + 117 + 672 _ 1907 _ ^ 35 
"" 624 62r'"^^** 

(2) -002. (3) 34-3168. 
8. (I) Art. 98. -2317. (2) 1-6407, &c. 

4. (1) Income tax, ^J^, having been deducted, the net income 
is £233, .-. gross income is to net income as 1 : (1 — 3^55), or ||3, 
or 240 : 233. £,^^ x 100 = £8000. Am. 

(2) 100 : 94J : : £8000 : £7630. A71S. 

5. (1) a58+a?«y + a?y« + y8. (2)3 6. 

6. (1) l(6aj — 2) — l(21-6a;)=41 — 4aT 

o 7 

85 a? — 14 — 63 + 15 a? = 861 - 84 a> 
134 X = 938, .-. a? = 7. 
.Qv 6a; + 21 __ 8 a? — 2 _ 4 a; — 3 

210 x+ 735 — 440 x+ 110 = 308 ^ - 231 
538 X = 1076, .-. a? = 2. 

(3) l£+® = 5; ?I-i? = 6. 
^ X y X y 

12 y + 8 a; = 5 a; y ; 27 y — 12 a? = 6 a? y. 
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Multiplying by 9 and 4 respectively, 

108y+72 a; = 46 a;y 
108y — 48a? = 24a?y 

120 0? = 21 0? y 
21 y = 120, .-. y = 6f 

7, Let a? = number of yards. 

/. — = price of 1 yard. 

.-. by question -i^ + 1 = 1?2 

05+6 X 

.'. 126 a; + aj« = 120 0? + 720 
(B. A. Course, Art. 178.)* a;« + 6 a; = 720 

aj2 + 6 a? + (3)« = 729 
05 + 8 = + 27. 

05 = 24 ; = 5. 

X 

8. (1) Art. 101. (2) If a :b::c:d, then (Art. 140) a:c::b:d, 

A J a a a b jt 

And - ^ - - =-T, . . a c s c a, a a = c 
c c c a 

a c + a d^=s c a •\' c b 

or, tt (c + d) = c (a + 6) 

. a __a -{■ b 



• • 



(3) ? = ^ and ? = t 

c* cd (i* Zc* mcd nd^ pc* qcd rd* 
Za« + ?na6 + wfc2 pa^ + gab + rb^ ^ 

Ic^ + mcd +nd^ pc^ + qcd + rd^' 

pa^ + qah '\' rh^ pc^ + qcd + rd^ 

* * Za* + m a A 4- n 6' Ic^ -^^ m c d + n d^' 

9. (1) Art. 114, III. (2) ^"^"7^^ = 2 = d. Then 

^^ (2a + (n-l)cZ)n ^ (22 + 18)10 ^^QQ^ ^^^ 

2 <« 

(3) See p. 62, Ex. 9. The 1st, 2nd, 3rd, and 4th terms may be 

represented thus, </, ar, ar', ar^; but — = r*, therefore —- = 8, 

a o 

the third power of r, .*. r = 2. 

^ See foot note to Solution to Question 9, June 1871« 
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The sum of 8 terms is found (Art. 116, 1.) tlius :^ 

r — 1 2 3 — 1 



1865. June fiStk. 

5+4 4+8 
- .^. 9 + 25 + 16 ^ 50 /m 20 . 12 _ 9 7 

20 12 
= 16 and 16* = 4. Am. 

/33y_ - 35937 - 4096 31841 

Vio/ _ 4096 _^ 40116 _ 

(3) 2500. (4) 733 Y 49 — 1089 ^734 "1873 



/33y 49 



16>^ ' 16 256 256 

3_1841 ^^17^ ^n,. 

4U96 1873 16 ^^ 

«• (1) S = 1^-3. (2) 33-1. (3) 



2310 ^ ' ^ ' 2;236 - 1 1-236 

8-2362, &c. (4) |. (5) 6«. 



(6)4 


3 


12 


11-75 


20 


•97916 



I -0489583 Ans. 

8. (1) (B. A. Course, p. 97, Art. 167.) The process of 
answering this question is the same as would be adopted for finding 
the Comp. Int for 4 years at IJ per cent. 

(1-0125)* = 1-509 X 55 =57-799. 

Subtracting the principal we obtain 2*799 = £2 155. Ufi. Am, 

(2) The investor received £9 interest, and by selling at 90 
lost £8. •*. his gain was £1 upon i^98. 

And 98 : 100 : : 1 : 1-020408 ... or l^^g. Am. 

4. The three can plant in 1 day, - — | 1 = -_ but one 

^ -^ 30 ^ 30 ^ 30 10' "'^*"'"" 

only does half of ~- = —- in 1 day. .-. the three do in 1 day — + i 
•^ 30 60 "^ *^ 30 30 

+ ^ =i ~. They will plant the whole in 12 days. 
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6. (1) and (2) Arts. 40 and 46. 

(3) aJ« + a? + 1. Ans. 

(4) Ifa = -(6 + c), then ?-±^ = 6* + 6 c + ^. 

Now a6=s — 6*— 6c 
2^ 0s= 5 
cazss^bc'-c^ and a6 + 6c + ca= — 6c — i' — c*. 

••. — - — + ab + b c +ca = 6' + 6c + — — 5c — 6' — c* 

= --C«=— ^. ^n«. 

(6) a* - 4 a» 6 + 6 a« V - 4"a 6' + 6*. 

_1 8 ^ 1 3 

^+S ^.Q 6 aj+5 it^ + 6a; + 6 — 6" 

a? T O — — 

X 8 0? + 6 2 x+ 6 . 

o — ^7- = 5 r— . Am, 



(8) 



a;'+6a; ar* + 6aj a^ + bx 

(7) Multiplying by com. denom., (x + 1) (a; -|- 2) (a; -|- 8) 
(x 4" 4), and cancelling, we obtain for the numerator 

(a? + 8) (a? + 4) + (a? + 1) (a? + 4) + (a? + 1) (a? + 2 j = 3 (a^+ 5 05 + 6) 

= 3 (a? + 2) (a; + 3) 

(aj+l)(a;+2)(a;+3j(a+4) (a;+lj(a;+4) a?«+6aj+4 

8a?+9-6a?+6==4a;+2aj + 6 
.•. 9 a: =s 9, or a: ss 1. 

(2) 8a;- 2/ = 8\ 15a?-6y = 16 
6aj + 7y = 31| 15 a? + 21 y = 98 

26 y = 78 

yss 3 and /• o^ 8= 2. 

(8) See p. 73, Ex. 2. 

« + y + « = g 

a + 6 + c a-f5 — « 

1/ s= 1 J-— — C =: 

^22 

a + ft — c b + c — a 

2 2 

7. (1) Art 114, XL S=:n x middle term. 

(2) S = ii±ig -- 1) S) n _ ^,^ ^^^ gj^^ gg^ p gg^ jj^ ^^ 
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r» 






(3) Art. 116, I. S= a-^ = 1 -^ ± = ^-^r-i. Am. 

^ r — 1 o — 1 \l 

(4) ?^^^. Found as in (3). 

8 

8. (1) If a": 6 : : c : (f, then (Art 140) a : c : : & : d, 
and (Art 146)>w a : m c : : n b : n d 
also j^a:^'^::^^:^^. 
(Art 144) m a + nb : m c -{- n d : : p a +q b : p c -^^ q d, 
and wa + n6 r^^^ + ff^ ^^ m c -i^n d : p c -{-q d. 



6 (a» + a 6 + 6») _ a* - i>3 . 6 _ a - 6 



and 



rf (c« + c rf + rf») " c8 — d^ ' * d c — d' 
(Art. 140) a^b : b : : c^d : d, and multiplying extremes and 
means together, a d = b c ,\ a : b : : c : d» 

9. Let X = tens* digit, y = units* digit 

10 a? + y = 7 (« + y), or 3 a? — 6 y = 0. 
(10 a? + y) — (lOy + a;) = 27 or 9 a; — 9y = 27. 

9 a;— 9y = 27 

9a;-^18y= 

9y = 27 

By substitution (in 9 a? — 9 y = 27) a? = 6, 
The number is 63. 

1866. January IGth^ 
1. £419 175. 2Jrf. 

2. (1) 10s. 8|d (8) -sisess. 

8. (1) A (2) -1876. 
4. £1303 6«. 8d, 

6. (1) 62573. (2) 6^. 

«• W;iS- ('>^'^^'- 

7. (1) Art 146. This question was given at Matriculation 
1838-9-41, &c. 

{;i) U a : b : : e : d 

a ^ a* <J*_a«-|-c* 

h d ab cd ab '\' cd 

^^ ab __ c d _^ ab + c d 
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and 



a« + c« _^ab '\- cd 



ab ±cd 6« + d« 
... (a« + c«) (6« + d«) = (a 6 + c d)«. ^n». 

8. (1) Art lir. (2) ^. (3) See p. 69, Ex. 2. The meang 
are 16, 17, 19, 21. 

9. (1) a? = 3. (2)a? = 3,y = 2. 

10. Tea 2«. 6i. per lb., sugar M, per lb. 

1866. June filth. 

1. (1) i. (2) 101 tons, 6 cwt., 2 qrs., 19 lbs. 

a. (1) -0810089020771613, &c. (2) 7-194, &c. 
(3)i§. (4) -4876. 

3. (1) £33 6$. Sd. (2) 76. 

4. P. 48, Quest. 16. The conjunction between 2 and 3 o'clock is 
at 10^ min. By the question, min. hand moves 6 degrees, and hour 
hand ^ degree, in 1 minute of time /. 1 minute after conjunction 
they are 6 J degrees apart. Then 6^° : 90° : : 1 m. : 16^y ^'> *^^ 
IQio + 16-^ = 27^^ min. past 2 o'clock. Ans. 

6. (1) 8 (x* + y^y (2) |-^. (3) a +^^^^r::^^, or 0. 

6. (1)0? =2. (2) a;=z^a;y = — 6. 

(3) ax + hy +^cz^O (I.) 
a>x + h^y]r c^z = (11.) 

Multiplying I. by b^ and II. by b 

/. ab^X'\-bb^y^-cb^z=zO 
a^bx + bb^y-^c^bz:=0 

/. (a fei — a 6) a; + (c h^ — cU) « = 
.-. (a b^ -^ a^b)x = (c^ b ^ cb^)z 

X z 

" bc^ — b^ c ab^ — a^b 

Multiply the first equation by c*, and the second by c, and subtracting, 

we find 

a? = .V 
bc^ — b^c c a^ — c^ a 

X ^^ y z 



" bc^ — b^c ca^ — c^ a ab^ — a^b' 

7. (1) P. 60, Art. 117. a r, and a r *-', are the second and 
last but one terms, both given. Now a r" ~ ' . r = a r" ~ ^ the la 
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term required ; and -^ = r, the ratio required ; also — = a, the 

first term required. Hence hy I. 5 = a -. Ans, 

7* — 1 

(2) P. 68 (I.)n = 934; then hy IF., S = 1867«=: 3486689. 

(3) 2 (1 — (i)«). (See Ex. 2, p. 61.) 

(4) 2» - 1. (See Ex. 1, p. 61.) 

8. (1) See Quest. 6, p. 82. If ^ =z ^ = f, then 

bed 

a ^ b c a a a a a^ , ••.,.! ,. 

t: X - X -, = Y X T X T ^ <>r 3 = rs •'• ^ • » ' • « • ^'j which explains 
bcdbbbdb^ ^ 

algebraically whatismeanthy Triplicate Katio. Emlid, Book V.,def. 11. 
(2) 4 A*s = 6 B's steps, 

1 =1^ .-. 6 of A's = 6 X li = r^. 

Again 6 B's = 4A's. 

1 =1 /. 7ofB's = r X $ = 6f 

A is the quicker of the two. 

9. A butt of A, £40. A butt of B, £80. 
10. 4J square yards. Cost, 17«. 

1867. January IQih. 

1. £348 14«. 9Jd 

3. (1) 3f J. (2) ^. 
8. £11 13«. U. 

4. 28125. 

6 (1) 4-92. (2) 66-9. (3) 27-5028. 

6. (i) By actual multiplication {a — by + (5 — cf + (c — a)» = 

«» — 3 a« & + 3 a 2^2 _ 5? 

4-5s_35«c + 3 6c2 — c3 
+ c^ — 3 c* a + 3 c a2 — aS ; 
Similarly 3 (a — 2^) (6 — c) (c — a) = 
3a&c — 3a«6 + 3a&« 

— 3 [»« c + 3 5 c2 

— 3c2a + 3ca«— a6c; 
and the two sums become identical. 

(2) a^{a + b) -- ax{a+h) + x^ (a + b). (3) a« + aa+aj«. 

7. 2a;* — 9a;3 — 14a; + 3 _2a;g + a; + 3 - ^ k 

8. (1) a? = 16. (2) a; = 6, 2/ = 12. 

9. (1) Art. 114. (2) Ex. 4, p. 69. (3) The common ratio is 
2, and the series 1, 2, 4, 8, 16, 32, 64, 128. 
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10. 8 lbs. of the better sort, 32 lbs. of the worse. 

1867. June 26tA. 

1. 18«. 

3. (1) m. (2) £6 58. 2id. 

3. (1) lOf (2) 1-66. 

4. £231 10«, Oy^^V. 

5. (1) 27-02. (2) 2^ 

A n\ ^a?-6 _ a^-5a;+6 _(^-.2)(;r-3)_a;-3 . 

. g , ^^ "" ^+^-Q "(a;-2)(a;+3)"a;+3' 
^■*' "*"» — 5 

1 1 -1 + a; • 1 1 — a^ + l+ar+ajt 



H"! /«— 1 _L/«a-,w2+i /« — 



(2) - , _^^l-raj""l+a;+a^^l— a?" 1— a;» 

1 — a^ 



1 + 



a^ i 7' 1 — a? — 1 



1 +a; 
8 T 3—7 4 J 

7 7 7 

7. Art 101. (1) Art. 144. 

(2) From Art 146. ^? = ^-TL^ . . . (I.) 

OT.^ «' - ^ . a' - c8 _6^ - d3 ,TT \ 

Divide (n.) by (I.) 

flS — (.8 53 — (j[S 

a -^ c b — d 



gS -f c» 63 ^ ^s 
a + c b + d 

a'^ + ac + d* b^ + bd + d* 
or — ^ — ^s — . 

a* ^ ac -^ c* 6« — 5 rf + d« 

8. (1) Art. 114. (2) See p. 62 (9), the three means are 13|, 
36, and 96. 

9. (1) a? = 1. 

(2) 3 ^ — 2 a; = 5 a; y • • • . I. 
6y + 3a? = 21a?y.... II. 

9y — 6aj=15ajy 1x3 

10 y+6a? = 42 a?y II x2 

19 y = 67 a; y .•. 



MATRICULATION, JANUARY 1^67. 45 

-—^ = a; = - and substituting this value of » 
67 y 3 

• T 1 

10. Since £40,000 is 4 per cent on | of the capital 

I of the capital is £1,000,000, 
/. the whole capital is £1,250,000. 
Also 5 per cent on ^ of the capital is £13,500, which, together with 
the £40,000, forms 41 per cent, of the receipts. 

/. 41 per cent, of the whole receipts is £62,500, 

.-. the whole receipts are ??^^^ or £128048-78048, 

41 

or £128,048 15«. 7ji. (7^ exactly.) 



1868. January IStK 

1. (1) ^ (2) 769240. 

2. (1) 17-8609375. (2) 14-697. 
8. £13 15». 7id. 

4. (1) £15 15s. Bd. (2) £1225. 

5. (1) -94868. (2) 19-48558. (3) 443329. 

6. (1) a« + 5« + c« — a6-ac-6c. (2)0. 
7 4 a:* — 3 a; — 4 

• 6 a;« — 4 ar — 3* 
8. (1) « = 6. 

(2) -^ + -^ = 2 (L) 



i(l + i) = «(i-i).(n.) 

\x y^ \y x) 

From (II.) H 5 = ? - ? 
on y y « 

, b •\' a a —~ b 



X y 

^ ^ y 



' a + 6 a — b 
Substituting in (I.) 

givesa; = a + M 
y = a — 5J 

9. (1) Art. 113, p. 58, and see questions 2 and 6, p. 59. 
(2) Two arith. means between a and c, 
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« 

com. diff. = ^ "7" : and the four terms are a,— ^Jilf, ?LZ ? and c. 

3 3 3 

Two geom. means between a and c ; then r = ^y/^ and the four 

a 

terms are a, \/a« c, \/a c*, c. 

Product of anth. means is — — - — -^ ; of geom. means, 

\/a^ (^ or a c. K d= c the two products are equal : hut suppose 
that a is not equal to c, hut = <?—&; then a c = c* — /r c, which is 
the product of the geom. means. 2 a« + 6 a c -f- 2 c^ = 9 c* — 
9 k c + 2 /c^, and the product of the arithmetical means is c^ — he 

H — — ; which is greater than the product of the geom. means. If 

V 

we had supposed a to be greater than c, we should have had a 
similar result 

10. 16 galls, of water. 



1868. July lit. 

1. £67 Ss, Od. 

2. (1) Us. (2) 408. 

3. £27 Is. M. 

4. £231 10s. Oj\\d. 

5. (1) -0316. (2) 2^. 

6. (1) aj — 1. (2) ^. c. m. «* 4- 5 a? -f- 6, and the fraction 

simplified -?-±J. (3) 0. 

X 

7. (1) Art 103, p. 63. 
^^^ fd 6 + rf 

•*• 63 "" d» "" ^6 + d/ 

. gS + c» _ / g + c \^ 
••63 + d» U + d/ 

8. (1) Art 113. The difference between the sum of n terms, and 
of tT+I: terms is a + n rf (which is the n + 1th term) : and the 
difference between the sum of n terms and of n — 1 terms is 
a + 'iT^n. d (which is the nth term). Both these differences are 
known, and the latter subtracted from the former leaves d the 
common difference. 
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(2) First term is af , ratio ^ number of terms n + 1. 

X 

.-. o = or. ^1 =af+^ Va?^ =1!^ ?! 

1 — e X ^ y ^ 

X 

(8)«thtermisl + Kn-l)=^^^. S = (^ + l)^ 

= »* + «". 4«,. 
4 

9. Let X be the value of the stock. 

Then by the question 

I + 600 = (?^ - 600) X 3 

X + 2000 = 6 a? — 4000 
/. 6 a? = 6000 
/. X = 1200. 
10. (1) a? = 1. (2) a; = 1 ; y = 1. 

1869. January l%th. 

1. jes 9s. IK 

2. (1) Is. 5id. (2) 4». llji. 

8. (1) 1^. (2) 326f. 

4. 10 years. 

6. (1) 437-962. (2) 22-616. 

6. (1) g. c. w., oj — 4, and the fraction simplified becomes 
a^ ^Qx + 2 

a;«~::r"5 a; + 3* 

.Qv 2 (g; — 1 x — 2 ^ a?— 3 

^ ^ (a? - 2) (a; — 3) (x — 1) (a; — 3) (a; — 1) (a; — 2 ) 

_ 2 (a? — l) g — (a; — 2)g — (a? — 3)g 

(a; — 1) (a? — 2) (a; — 3) 

_ 2a;g — 4a? + 2 — a^ + 4a? — 4 — a;g+6a;— 9 _^ 6 a? — 11 

(x - 1) {.^^^^) (a; — 3) (aj — l)(aj — 2)(aj— 3) 

6 a; — 11 . 

= .. Ans* 

a^ « 6 a.« + 11 a; — 6 

7. (1) P. 63, Art. 101. 



(2) 



a^ ^ ab -t b^ c^ — cd-{- d* 

. g' + 5^ _ c' + (P 
" aj erf 
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or =.+ - = - + - 
bade 

a d ^ c 

b c"" d a 
ac — bd ac — hd 

be ad 

/. ad:=ibc .". ^ = 3 

a 

.'. a: b: : c: d. 

Also ? - ?. = ^ - ? 
b d c a 

ad -^ b c _^ ad — be 

b d ~ ac 
.*. ac ^ b d 

a d 

• . — — — 

b c 
/. a:b: : d: c. 

8. (1) P. 68, Art. 112. (2). P. 58, Formula (III.) 
Substituting, according to the terms of the question, 

100a = (2a + (n-l)2a)n 

2 
200 as2na+2n' a — 2na 

n» = 100 

n = 10. Ana, 

9. (1) a; = 2. 

(2) First (aj + y) (a-5) + (a;-y) (a + 5) = 2 (a + 5)(a - b) 
or afl? + ay — 5« — by + ax — ay + tap — 6y = 2 (a'^ — b^) 
Eeducing, ax-^byssa^^l^ 
aX'\'by:=a* + V 
2 ax s= 2a' 

X ^^a and .*. y s 5. ^In^. 
10. Let X = distance in miles from ^1 to ^ 

y = number of hours walked simultaneously. 

By the question, traveller from ^, ? — 2} = 3 y + J. 

B,| + 2 = 3|i/-l. 

d (c — 12 = 12 y 

2fl?+ 9 ==15y 

21= 3y 

y =s 7 hours .'. a? = 48 miles. 
Fhrst traveller walked 7 J hours, 3 m. per h. = 21i 
Second „ 7 „ 3i - „ 26J 
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1869. June SOth. 

1. (1) 2260. (2) f (3) 1. 

2. -804. 

3. 6-97d. nearly. 

4. (1) £97 5s. 11^. (2) JB21 9«. 9||A 
6. (1) 6. (2) 6-6692. 

6. (1) a;' 4- 2 a; — 1. (2) Clearing the fractions and dividing 

\>y a. cm. X + 1, we get — — . 

.V a^-3a; + 2 ^ (ar* — 2 a; + 1) (a; + 2) _ :r +_2 . 
^ ^ 2a^-.3a,-2 + l (a^-2a?+l)(2a; + l; 2x-+-l' 

7. (1) P. 79, Art. 146. (2) ^ = f 

a' _ c* _ a c 
F ^ dj^ ^ bd 



■■■ G)'+G)=»H- 



^ns. 



8. (1) P. 68, Art. 116. (5) a, 6, c, d, are in arith. prog. 
a + c _ , . g' + 2 g + c' _ , , 

/. a« + c« = 4 6« — 2 a c 
^^-^ = c...^=:2c»-6c£ 

...5L+l£ +a« + c« = 4 6«+2c»-2ac-6(i 

but •/ 6 + c = a + rf 

.-. (6 + cy =z(a + d){b '\- c) 

fc*-fc' = a6-hac+6rf + cd — 26# 

now 6 + d = 2 c 

/. 2 6« + c« = a 6 + a c + c i 
.'. 2 6^ + c* — ac=zab + cd 
.'. 4 6« + 2 c« - 2 a c = 2 (a 6 + c d) 

?_±_^ + a« + c« = 2 (a 6 + c d) - 6 d. Am. 
/« 

9. (1) a; = 1. (2) a? = 2 ; y « 2. 

10. A walks 68f yds. in 1 min. 

At 10 min. past 2, (A) was 686| yards from station A. 
Of the remaining 1173 j- yards, 
(B) walks f , 782f 
(A) walks ^y 391^ 
they meet 891^ + 686f or 977^ yards from A's starting place. Ans. 
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^^ a , b c , d 
or -+-=- + - 

a a 
a d ^ c 

b c d a 
ac ^hd _ ac — hd 

be ad 

/. ad:=bc .'. =- = ^ 

a 

.'. a: b: : c: d. 

Also ? - ^ = ^ - 5 
b d c a 

ad -^ b c _^ ad — bo 

bd "" ac 
/. ac ssi bd 

.a d 

• . — ^ — 
b c 

/. a:b: : d: c, 

8. (1) P. 58, Art. 112. (2). P. 68, Formula (III.) 
Substituting, according to the terms of the question, 

100a = (2^-f (n-l)2a)n 

200 a = 2na + 2n* a — 2na 
n« = 100 
n =: 10. Ans, 

9. (1) a; = 9. 

(2) First(aj + y)(a — fc)+ (a; — «/) (a + 5) = 2 (« + «>)(« — ft) 
oraa? + ai/ — bx^^by + ax — at/ + bx — by =^2 (a^ — b^) 
Eeducing, ax^^by ^s^d^ -^V 

aa? + 5t/ = a'4"ft' 
2 ax s= 2a^ 

cc = a and .*. y^:^b. Ans. 

10. Let a; = distance in miles from ^1 to ^ 

y = number of hours walked simultaneously. 

By the question, traveller from -4, ? — 2i = 3 y + J. 

B,| + 2 = 3|2/-l. 

» a? — 12 = 12 y 
2fl?+ 9 =:15y 
21= 3y 
y = 7 hours .*. a; = 48 miles. 
Furst traveller walked 7 J hours, 3 m. per h. = 21i 
Second „ 7 „ H ». 26J 
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1869. June 30(7t. 

1. (1) 2260. (2) f (3) 1. 

2. -804. 

8. 6-97d. nearly. 

4. (1) £97 5s. 11^. (2) JB21 9«. 9||A 

6. (1) 6. (2) 6-6692. 

6. (1) a;* + 2 a; — 1. (2) Clearing the fractions and dividing 

\>y g. c.m,x+ 1, we get , , . 

ar -|- 1 

.V a^ — 3a; + 2 _ (ar* — 2a; + 1) (a; + 2) _ :rHh_2 . 
^ ^ 2a^-3a,-^ + l (a;«-2a?+l)(2a; + l; Ux-\-l' 

7. (1) P. 70, Art. 146. (2) ? = f 

a' c* a c 



b^ ^ bd 



A71S, 



8. (1) P. 68, Art. 116. (5) a, ft, c, d, are in arith. prog. 
a + c __ ^ . g^ + 2 g c + c' _ , , 

.-. a« + c» = 4 6« — 2 a c 
^ 2 

but •/ 6 + c = a + d 
.-. (6 + cy = (a + d) (6 + c) 

5* + c' = a6-hac+6c2 + <^^ — ^ b § 
now 6 + d = 2 c 

= a6 + ac4-crf — 6* 
.% 2 6^ + c« = a 2> + a c + c d 
.-. 2 62 + c« — a c = a /> + c d 
.-. 4 6« + 2 c« - 2 a c = 2 (a 6 + c d) 

?_±_^ + a« + c« = 2 (a 6 + c d) - 6 d. ilna. 

9. (1) a: = 1. (2) a? = 2 ; y « 2. 

10. A walks 68f yds. in 1 min. 

At 10 min. past 2, (A) was 686| yards from station A. 
Of the remaining 1173 J yards, 
(B) walks f , 782f 
(A) walks i, 391 J 
they meet 891^ + 686f or 977^ yards from A's starting place. Ans. 



»» 
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1870. January Vilth, 

IQ 

1. (1) ^. (2) 7. (3) -0002929678. Art. 93. 

2. (1) •00016626. (2) 1 cwt. 1 qr. 20 lbs. 
8. (1) £106 8s. U. (2) £104 75. M. 

4. (1) £600. (2) £641 13s. U. 

6. (1) 100372. (2) -1716. (3) P. 62, Art. 99 (3). 

6. (1) Arts. 23 and 25. (2) a + 2 6 + 3 c. 

h 

7. (1) 1 + -. (2) ^. c. iw. = a;2 — 3 a; + 2 and fraction in 

lowest terms is 



a? +3" 

8. (l)a; = 13. (2) a? = ? rJy = t ^. 

9. (1) P. 68, Art. 114. (2) P. 61. II. S = a-L^JT = 

1 — r 

i 1=^" = I X (i - (j)») = I (i - ar). ^m. 
(3) p. 61. vn. 5 = ^^ — '1+1/ ^^\_(« + ^)* 



N n + 1/ 



I . 



1 — r » 1 1 _L _^ 1 2 n« 4- u 

10. (1) P. 79, Art. 144. (2) Arts. 146 and l47. 

1870. June 29th. 

1. £902777 16». 6|rf. 

3. (1) 3^V (2) yfgj^. 

3. (1) -01357. (2) 16^ = 16-4285 

4. (1) P. 86. Arts. 166 and 159. (2) £114 4». 2fi. 
6. A, £20; B, £21; C, £25. 
6. (1) a^-^y^—a^—a^b+a^C'-ab^^ac^+h^ c—bc^ -h 6abc. 

(2) a^ — 4 a? — 1. (3) . . _ — -^ = 1. 

5 = -,then assbx,c=sda}, and « =»/«?, and a + c + • = 

6 a? + do? +fx = (6 + d -f y) » 

a:6::a + c + #::6 + d +/. 
8. (1) 126000260000. (2) P. 60, Art 117. 
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9. (1) (6 — a?) (1 + 2 a;) + (5 + a;) 3 a; = (a; + 1)« - x 
6 + lla? — 2a;2 + i6aj+3a;« = a^ + 2a; + l-aj 
25 a; =z — 5 /. a? = — ^. 

(2) a; = 5 ; 1/ ss 5. 

1 0. Let X = amount of increase in debt, then 3 a; = debt before 
the war. 

In 10 years £20,000,000 was paid offi 

8aJ X Toij = (4=^ - 20,000,000) x xfiy 
'X = 60,000,000. Am. 

1871. January Wth. 

1- (1) f (2) -0000152. 

2. (I) Arts. 47 and 48. (2) Art. 39. (3) 2« x 7 x 13 = 364 ; 

23 X 32 X 5 X 7 = 2520 ; 3« x 5 x 11« = 6445. 

3. (1) je3 6». 4Jrf. (2) -2988. 

4. (1) \%\. (2) 209-25. 
6. 14479673-9, &c., galls. 

(3) ^ f?^;*"^ , = 2 aj2 - 2 a? + 1. ^n«. 
^ ^ 2 a;« + 2 a; + 1 ^ 

y ,,. l+a;-4a;g-4.^ _ (l+3a;+2a^)(l— 2a;) _l-2a; . 

^ ^ l-7a;^-t);c3 (l + 3aj+2a^Xl-3^) l-'^a?' 

.gv gS _1 8_ _ a^s+a;— a— 8a?+8 ^ 

^ ^ (a;— l)(x— 2)"*'a?-l a?— 2 (-»— l)(a— 2) "^ 

-^ — ^ ^ ^ = a;+3. Am. 
a;2— 3a;-i-2 

8. (1) P. 53, Art. 101. (2) ^ = ^ .-. a d = 6 c, and «» rf« s 

a 



a2 rf &« c a« <?« 6« d« a« . . c« . , a c 

-5— =s —- .'. —:--.::-: _ . or -- is to - inversely as -- : —. 
c^b d^a b d a c b d '' b^ d^ 

(3) a : ay/b : : ay/b \ ab\ and a 5 is the third proportional 

required, 

(4) A mean proportional between a and ( is y^a 6, and a mean 

proportional between? i a« b and ?JIL? a b^ is%/a^ 53 — a b\/'a'b. 

9. (1) 8 = 0. (2) 1|. 
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(3) P. 61, Art. 120. The "sum to infinity" means that it 

can be made to differ as little as we please from — - — . (4) When r 

1 — r 

is a fraction less than unity. 
10. (1) a? = 2. (2) x^^a. 

(3) By question 2aj + 3y = a;y(l) 

10a? — dy =a;t/ (2) 

(2)-(l). ITien 8a; — 12i/ = anda? — |y 

anda7?/ = |y.y. 
.-. 6y = ^j/«; 7/«=:4yandy = 4. 
Then substituting the value of i/ in ( I) 

2 a; + 12 = 4 a; 
2 a; = 12, and a? = 6. 



1871. June 2Sth. 

1. 2415 times. 

2. (1) 3i. (2) 3^. 

8. (1) ih (2) ih 
4. (1) -3183. (2) 808. 

6. (1) 180000-0156. (2) Reducing to com. denom. we obtain 
6 - Ov/S'-f 9 — (6 + 6v^6 + 9) _ — 12v^5 



5 - 3v'5 + 3v^6 — 9 — 4 



= av/5=v^45 = 6-7082. 



6. The man can do == in 1 hour, a boy -— - ; 

Man and boy - — J- -__ in 1 hour. 

77 121 

1 + 1 =li+j: = Hinlhour. 
77 ^ 121 847 847 

18 
Then : 1 : : 1 hour : x hours. 

847 

whence x = — - hours, or 47 hrs. 3 min. 20 sec. Ans. 
18 

7. (1) The four expressions squared become respectively 
(1.) 11 + 2v^r6 + VIO + V6 + V5 + 2V'3 + ^'^ 
(2.) 11 + 2^/16 - 2V'10 - 2^/6 - 2^/5 - 2./3 + 2v^2 
(3.) il - 2V'15 + 2va0 - 2v;6 - ily/6 + 2v'3 - 2^2 
(4.) 11 — 2^l5 - 2^10 + 2^/6 + 2v^5 - 2^/3 — V^ 

By addition we obtain 44. Am. 
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(2) The numerator and denominator of divisor divided by 
a — a? and inverted, we have 

"'- ^ X i^i' = "' + "'" + ^. Ans. 
a^ + or a — a a^ — ax + or 

8. (1) P. 60, Art 117. (2) The series is 

a(l — - + ^ — p...a^ w/.) The ratio is — i /. P. 61, VII. 

S =s = a . -=3 — — -. Ans, 

1— r 1^1 r+1 

9. (1) P. 83, Art. 162. (2) The three quantities are— 1 Prin- 
cipal, 2 Kate, 3 Time. 

(3) P, 85, Ex. 8 (Matric. 1861, and B.A. 1838). 

Let -4 = w 5 . = wi C. Bo 
/. ^» = mmVB«. (7« 
A z=:^'^mw> B C 
or 4 oc B . C. 

iA /IN 6aj- 10 , 40 + Sx ^^ . 17 

/^- W -^+2-+ 2^:^=^Q + 6af'-f-3.-18 

.% 12 «» — 38 a? + 30 + 8 aj* + 56 a; + 80 = 20 a;^ + 10 a? — 60 + H 

o 

.-. 8a' = -170 + ?^ 

o 

= -164^ 

.•. a; = — 20^. 

(2) 12 a? + y + 3 = 15 a; - 9 (1) 
12 y — 4 a? + 10 = 21 y — 37 (2) 
8 a; — y = 12 (1) then 9 y + 4 a; = 47 (2) 
4 a? + 9 y = 47 (2) and — 9 y -f- ^7 a; = 108 (1 ) 

31 a; = 155 and a; = 5. 
/. y = 3. 

11. Let X = number of days absent from work. 
Then 47 — a; = „ i, at work. By the question 

(47 - a^) X 2f - f = 100. 

376 _ 8^ __ ^ = 100 
3 3 2 

19 a; = 152 

X ssi 8. Ans, 
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1872. January 10th. 

1. (1) III- (2) -3125. 

2. (1) Every number is a measure of its multiple, and all 
common multiples of any two numbers, other than the least, must be 
its multiples, and therefore divisible by it. (2) 27720. 

8. P. 43. Art 91. (1) ^-^ (8) ^. (3) ^. 
4. £4 45. l^d 

5. mi 

6. (I) 1 — aj» — 3 a:* - 3 aj« — rr6. 

(2) y* + 2 y» + 3 y« + 2 2/ + 1. 

(3) When the index is odd, a" -f- aj» is divisible hj a + x. 
The quotient consists of terms in which the powers of a decrease and 
those of X increase continually, and the signs are alternately plm and 
minus. (See 6. (2) page 68 of this Key.) 

7. (1) ., . .l.^o.. - .-,:^J..... + * 



(1+ 9a;) (1+3 a;) (1+a;) (l+3a;) (l+a!)(l + 2a;) 
(l+x)-(a + 4ir)+(l+3a!) g+4a;-(2+4x) _ . 

(l+a!).(l+2a;).(l+3a;) (l + x)(l+2a;)(l + 3«) 



/n\ a + 6 b 

a — a 
a + b b 



gg + q. 6 — g ^^ + ^g _ gg + 6' 

a — b a a* — ab a^ — ab 

ary = ; l+a?y = — ^ t= -g which = a; - y, 

,'. ^ — y — 1. 

* 1 + iCl/ 

Q 

8. (1) The right member by reduction is -— , and dividing 

' 1 — 2 a? 

3 

by — 1, we have =- ; then clearing of fractions 

2a; — 1 

16 x« — 16 » + 4 — 16 aj« — 10 a? — 1 = — 24 a? - 3 ; 

2 a; = 6, and a; = 3. Ans, 



(2) (I.) X 2g + l = 4(a« — l)a?+ 6a(a + l)y = 2a + 2 
(II.) X a =4a« a?-f- 6a(a + l)y = 3a 

a — 2 



4 a? =. a — 2 and x = 



y = 



4 

3 — a 
^6~' 



9. (1) Art. 100. 



(2) 
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1 + ^x 






l4-2a; l-f3a; + 2a;« 
1 — a; _ l+Sa; — a^^2a?^ 
"l 1 + Say+^x^ 

*. the second is the greatest, and the third is the least 

10. (1) P. 60, Art. 117. 

(2) At the 1st drawing -is taken, and -left, 

5 

,. 2nd ., \ „ ^of^ or II lea 



K.i. 1 r.f SS6 /4\« ^ 1024 



...1 + 1 + 15 + ^ + -^ = 1^ has been taken, 
6^5^25^225 3125 3125 

which = 1 — ?^, as it should be. 

3125 



1872. Juris 2Qth. 

1. (1) |. (2) 1-S4. 

2. (1) £511 125. 9id. (2) £6 lis. Sd, 

3. (1) 10-9796229375. (2) -002265, &c. 

4. (1) 12-9505 feet. (2) 5-1802. 

5. (1) P. 24, Art. 48. (2) 16170. 

^- W V^_^ "T a^-fcs; • \a+b a^+bV ^i^^^* 

^ (a«--a6 + 6')(a-fe) — a8 + fc» _ 2a' + 2a6 + 26» ^ 2/?fc»-2ff»/^ 

a3 + 6» a« — 6» * a» + <>3 

"" (a— 6j (a 6«— aH) — a6(a— 6)' — a68 + 2 a«6'-a63* 



.'. a (i a; — a tf' ■= 

7. (1) P. 63, Art. 100. (9) If 26 : a? is m duplicate ratio of 
6:4; then x is 4^ or 16. 
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(3) If a : 6 : : a ~ c : b ^ c then c is mean prop. 

(note either a —• c or 6 — c is negative). 
,, a _ f a - c Y 

• b ■" \b~:r-cJ 

^y a _ a — c » J a a — c 

^h b^c ^^ c — b 
.'. c^a -^b^a = a^/b ^Cy/b^ 
.•. c(y/a +^b)=sa^b + b\/a 

.% c (^ rt 4-v/ 6) ==v^a& (-y a +^ b) 

8. (1) P. 68, Art. 114, III. 8 = (a« + (n-l)d)« 

(2) Art 114. The number of terms multiplied into the 
middle term gives the sum. 

(3) The 60th term 14^, is the middle term; therefore, 
Uj\ X 119 = 1687. Ana. 

243 



9, 7th term 



2048 

3 243 2 



r ? — a _ 4 • 2048 3 14197 _ „ 1909 . 

^"T^rr 3 _ , = -QIU ^ ^ 6144 • ^"^^ 

4 

To infin., — ?L. = i = 2|. 
1 — r ^ 



3--2a: . 1 

2 — a? 



10. («) " - +,,^_ = 1| 



3 -2aj , 3 . 

h 75 = 4 

g __ 0? 2 — a? 

2 
12 — 14 a; + 4 a^ + 18 - 3 iB =s 48 - 32 aj + 4 0^ 

16 a; = 18 

6 ^ 

(ft) From 2nd equation 



b -{- y a + a 

. a* + ^ ^' = ^' + ^ 2/ 
and a a; — by =:b* — a\ 
Again, ax '\- by =zc^. 
By successive addition and subtraction 

2 aa? = 6» + c* — a' and 2 6// = a« + c' — 6^. 

/. oj = and y = --j . 

2a ^ 26 
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11. Let ir = tens' digit, ij •= units* digit 
then 10 a? + y = the number 

lOy + a? = formed by reversing the digits. 
By the terms of the question 

10aj + y + 10y + ajoraj + y = 14 
10a?+y — lOy — « „ » — y = 4: 

.•. a? = 9 
y = 5 
The number is 95. 



1873. January 15th. 

1. (1) Art. 65. (2) g. c. m. = 67 ; J^. Ans. 

/ox 528, 504, 320, 4455 
^^^ 3960 

2. (1) 15^^!^ (2) -00152587890625. (3) 655-36. 

8. (1) From Jan. 1st, 1800, to Dec. 31st, 1863, there are 64 
years, of which 15 are leap-years, 

365 X 64 + 15 = 23375 days 
add for part of 1864 57 



23432 
minutes in 1 day 1440 



33742080 minutes, 
^linutes in 1 week, 7 hours, 12 minutes are 175 x 60 + 12, or 
1U512 minutes, 

or - — — — is the fraction required. 



33742080 234320 

(2) In an acre there are 43560 square feet, is greater 

than -000022957 and less than -000022958 ; so that either may be 
laken as the answer. 

4. (1) P. 41, Art. 89. (2) -OOOOi. (3) -0000099999. 

5. (1) P. 52, Art. 99. (^)^/Sk-^/^=yr ^ns. 

(3) 3-57771 furlongs or 28335-4534 inches, or 3 fur. 23 p. 1 ffc. 
9*4584. Ans. 

6. (1) l^x^\ 
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(2) It will be very useful to remember the following facts, 
suggested by this question, respecting the divisibility of the sum 
and difference of the powers of two numbers by their roots. In the 
general formula 

a" + af 
a + X 
the index n is supposed to be any whole number. The three cases 
are, — 

I. II. III. 

gg — gpg gg — a^ a^ + a^ 

a — X g + o; a -\- x 

g' — a^ g* — a:* g^ + O/** 

g — aj g + a? a + x 

&c. &c. &c, 

I. The difference of all powers is divisible by difference of roots. 

II. „ even powers only „ sum 

III. The sum of odd powers only 

IV. „ even powers is not divisible by either the sum 
or difference of the roots. 

The particular question itself is answered by the method of 
mathematical induction, as follows : — 

?!+i? = a— - """l"'^. The fraction is, x . '^'"'t'^"'. 
anr X a -v x g + a; 

It is evident, therefore, that to divide g" + a:" by g + a; we must 

also divide g" " * — a;" " * by the same divisor, and if the latter is 

divisible so is the former ; or if the division can be effected for any 

one power, it can also for the next higher. Now (w being supposed 

uneven n — 1 will be even) g* — a;^ is divisible by g + a;, therefore 

g* + a;' is divisible by g + a?, and also g* — a^, and g^ -f a?^, and so 

on ; which shows that the difference of the even powers and the sum 

of the uneven powers of a and x are divisible by g -|- a;. In a similar 

way the other cases may be established. 

he , c a ah 



i9 
»» »> >} 



g — h,a — c h — c.J — g c — g.c — h 

hcib — c) — gc(g— c)+g6(g — b) b^c — hc^ — g'c + gc'+g'ft — g6* 

(g— J)(&— c)(g — c) a^ b—ah^-'a^ c+a c^-^-h^ c—h c* 

= 1. A71S. 

(2) ^ y « 3a?.v« 



1,1 1 yz + xz — xy 

X y z 

xyz — y Z'{'XyZ'-.rz+xy z-^xy — Sxyz — y z — ^^-{'^y^^^-t a 

yz-^xz^xy yz-^-xz—xy 
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8. (1) P. 53, Art. 101. (2) See question (1) June, 1870, and 
solution given in this Key, page 50. 

9. (1) Art. 114, III. 

(2) Between 10 and 1000 there will be as many numbers 
which when divided by 7 leave the remainder 3 as there are mul- 
tiples of 7, unless 1000 happened to fall between a certain multiple 
of 7 and the same multiple increased by 3, which occurrence would 
make a difference of 1. So then between 10 and 1000 there are 

^^I — or 141 numbers which leave the remainder 3 when 

7 

divided by 7 (and 142 if 10 be included). The question then 
becomes — Find the sum of 141 terms of the series 17, 34, 31, &c., 
which = (g ■ 17 + 7 » 1^0) ' 141 ^ ^^^Q^^ ^^^ j^ ^Q ^^ included, 

(2 . 10 + 7 . 141) 142 ^^^^ ^ ,1,9,^ 
2 

10. (1) a; = 9 a. (2) a? = 4. (3) a; = 6 + a, y = 5 - a. 



1873. July ^nd. 

567 -- 308 

36 _ 259 _ J 






168 + 91 269 



36 



(o^ 7| X 7f X 7| - 27 ^ 7g x 7| + 7f x 3 + 9 
^ 7| X 7| - 9 7f + 3 

1369 + 555 + 225 

^ff + Q3j- + 9 __. 25 JJ149 069 

^: -^ ^rS^ - ^IfBlT- 

2. (1) l^ i=^g,c.m, = 69. 
^ ^ 23667 343 ^ 

(2) Because one of the required numbers is an odd number, 
the common measure required must be odd. But because both the 
required numbers are odd, their difference is an even number, say 
= com. meas. x 2 : that is to say, one of the numbers is of the 
form np and the other (n + 2) /?, where p is their greatest com. 
measure. Now 2 p must be less than 1000 : so that n must be 
greater than 1 ; and w + 2 must be an odd number greater than 3, 
say n + 2. 5= 6. And •.• 5 p must be less than 2000, put 5 jo = 1996. 
This will give the two numbers 1197, and 1996 ; and their g. c. m, 
399. 
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^- (1) ^ = •021484376. (2)^=^.106. 

(3) 102-6 X 1-026 X -010226 = 1-0742640626. 

(4) 4-8 -J- -00016 = 30000. 

4. £2 9s. 7d. — £2 Is. Sd. = 8s. 4d. = gain on 1 quarter, 

6560^ 16660 ^.« i. i,. j ,j . 

"ftT" ^^ ~oK~" ~ ^^^ ^^'^- bought and sold. Ans. 

(1) /g —4/3 5n — ~ ^ +v 15 = 7-87298. Ans, 

(2) Let the length be 3 a; and breadth 2 a; .-. area is 6 «« 

.-. 6 a:« = 412|| yards = 3712^f feet 
.-. aj2 = 618|| 

^___ /39601 199 o>«T 

.-. Length 3 oj = 74f ft. ; breadth 2 a? = 49| ft. Am. 

6. (1) a« — ab^ + b^. Ans. 

(2) (x-l + v^2) (aj - 1 ->v/2) (a; + 2 +-v/3) (a? + 2 -y^S) 
= (a:8_2aj— l)(a;2 + 4a; + l)=ia;* + 2a;3 — 8aJ8— 6a; — 1. Ans. 

(3) 777.^ + ori:;^ + .-TT^TTT^ + ' 



4(a +^aa;) ^ 2 (a + a;) 4 (a— y^aa;) «« — a;« 
2 a , a + X 1 , 1 



4(flt2— aa?) ' 2(a« — a;«) 2 (a — a;) ' 2 (a -a?) 

= . Ans. 

a — X 

7. •»• a : b : : c : d : : e : f, 
. a ^ c e 

"b-d-j 

also ^ ^ _wc_j5« w'a w'c p' e 

mb nd '^ pf ni b n' d p'f 

.-. (see page 82) »»« + »g+y^ = m' a + n' c + p' e ■ 

^ ''^ ' mb + nd + pf m'b + n'd + p'f 

.: ma-^-ne+petmb + nd+pf: : m' a + n'c+p'e: m'b + n'd+p'f. 

8. (1) The snin ad infinitum means that in the formulse (p. 61, 

II. and VII.) a~ can be made as near as we please to by 

1 — r 1 — r 

taking n large enough. For when r is a fraction less than unity the 

greater n is made the smaller r* becomes, and by taking n large 

enough r" may be neglected in comparison with unity, and then 

o 1 - ^ a 
S = a or . 

1 — r 1 — r 
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In the series 1 + i + J + . . . . ad inf. 



8 = 



a 



= i=2. 



1 — r 

2 is the limit to which the series constantly tends, but to which it 

can never be said to be exactly equal. 

(2) By the question IS rl :=. ^ ... rT = _^ /. r = 1 



/. 6th term is 18 x ( - I = -. 



" Sum of that/' &c. == - . ^ = -. Ans* 



9 1-i 

= 8. 



9. (1) ?_(i^J^ - _i_ 

/. 2 (4 a; — 3) (a; - 1) — 3 (05 — 3) = 8 (a? — 3) {x — 1) 
8 aj« — 14 a? + 6 — 3 a; + 9 = 8 aJ« — 32 .T 4- 24 

15 a; = 9 .•• a? =: -. Ans. 

5 



/^v Va; + 12 +-v/12 , ^__ 



2V'a; + 12 — 2^/12, andy^a? + 12 = 3v/12 
.-. a? + 12 = 108 and x = 96. Am. 

(3) (ii.) - (i.) . . 6;?— 3y = 26 (iv.) 

'(i.) + (iii.) 4y-« =22 (v.) 

(v.) X 6 + (iv.) 17 y = 136 

.-. 2/ = 8\ 

« = 10 . i4ns. 
a? z= 6. 

10. Say X gallons of the former and i/ of the latter. 

X gallons of the 1st mixture contain — - water, and — wine 
^ 12 12 



99 



2nd 



>> 



—^ water, and — ^ "'^ 
19 19 



wine 



. 6a; 8y _ , . . 

•• 12 ^ i9 -''•••• W 



7 a; . 11 y _ , 

T2 ^ "19" "" ' • • ^^ 

(l)xll...^+^lil = ll^ 



19 



{f^)xs...'-l-^ + ^y^sk 



X 



.• = 8 A; — 11 A .-. a? = 90 A; — 132 h 
Similarly i^ = 7 A — 6 A; .-. y = 133 A — 95 A; 



Ans. 
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1874. January IMh, 
1. Art. 42, p. 21. (2) 399. (3) 65520. 
'• S (2)^4 7.2i^. 

3. -38048. (2) 156250. (3) -00042361. 

4. Length 246'9, breadth 123-45 feet. 

5. 101-75 : 100 :: 1356-6 : 1333-S 

and £1356 13^. 4d - £1333 65. M. = £23 65. Sd. 
(2) £1356 135. 4d. x 5|: ^ 100 = £71 4^. Qd. 

6. 1 - (a^ - 1-^ a.2 + a;^ 



- (•' - 1) 



(2) 
jb'* t aj^/2 + l\a;®+ a^ +aJ^ + l/aj* -ajV2+ 2ic2 + (1- ^2)aj- v'2 
ya?g+gV2+a;^ V +\±_^^} 

-ajV24- aj3 +1 » ic^ 

--a^x/2-2a;*-d;gA/2 
2a}* + (l-f \/2)aj3 + l 
2a;^-h (2v/2) a;3 + 2a;^ 
(l-^,^2)a;3-2aj2 + l 

(1 - V2)x^ + ( ^/2 ~ 2)a?^ + (1 - ^/2)g 
-ajV2 + (v/2-l)a;+l 
-a;V2- 2x ~a/2 

(l+^/2> + l+^2 {=(aj+l)(l+^2)} 
(l+^/2)aj + 2H-^2 + ?^ii:^ 

X 



-1-1+^2. 



a; 



(3) (aj^ + a — 1 + a a?) (aj^ + a — 1 a a?) 

or {aj(aj + a) + a — 1} (a? (a? — a) + a — 1}. 

?. («) |(a^ + »& + &'). 

(/3) a. 0. M. aj - 1 ; - _i + ?^.. 
^'^'^ 1 + 2 aj + 4 aj2 

, X a^2 + &2 .Ti^ + a'* 2/2 + &1^_ (a^ + &^) (a? « + 2/^) 



oj^ aj^ 2/^ 2/^ \aj* y 



_ »« + 2/* _ ^» ,.» 



aj2 2/^ 
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8. Arts. 103 and 107. 



^ "^ m a^ m c^ 



, ma^ ■» _ '^i^ c^ -. ^ m a' 4- ti 52 mc^ -]' nd^ 

*' nb^ ~ nd^ '^ ^ n b^ nd^ 

•p , m a^ + nh^ ^^m a^ — nb^ m c^ + n d^ ^^ m c^ ^ n d^. 

n b^ ' n b^ nd^ ' n d? 

, 1 . . m. a^ '\- nb^ m c^ + n d^ 
that IS ■ ^ = s— ^ s 

OT m a^ ■\- n b^ ', m a^ — n b^ \\ m c^ -^^ n d^ : m c^ ■\- n d^, 
(3) Art. 148. 

0. (a) x^—im + n)bx-\-innb^=i — (m + n) a x + mn a^, 
m n a^—m nb^ ^= {m -{- n) a x- (m + w) b x 
m n (a^ — Z/^) = (m + w) (a — 6) » 



(m H- ri) (a — 6) 



(/3) aj = - 9. 

(r) « = z — r ; y = 



(a + 6). 



j^Q_ (50 + 99 X - i) 100 _ g^ 

(2) The same three numbers whether eqnal or not cannot 
be at once in Arithmetical and Geometrical Progression. See Arts. 
112, 116, 189, also Qq. 6 (2) p. xxi. B.A. Exam. 1859, and the 
answer in Key. 



1874 July Ist 



1. 34-6. 

2. ^Q. 

3. 017073. 
6 



(2) 



11,111 

(3) A vnlgar fraction in its lowest terms whose denomina- 
tor contains only the powers of 2 and 5 as factors will always 
reduce to a non-recurrent decimal (Art. 88). 

(4) Yes ; see Art. 88. 



64 
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4. 



123 

42?* 

(2) ^/ llfj = V'"ll765l02048l7£c. = 3-42857, Ac. 



(3) ^/ 76-8235294117, <fcc. = 876490, <fcc. 
5. Arts. 41 and 42. 

2 a* + a &^ 



r. 2 aj3 + aj 



(2) 



a* -6* 



7. The ratios added are, 



a* - 58 a* + Z/« _ 2 a» 



tlien 



2o^^ • ^^-^^ •• 2 flS . 0,3 - 63 
a* — 6^ a2 — 6^ 

a^ — 6^ a^ — 62 



Ana. 



8. Art. 114, HL 



__ (2 a + (w — 1 d) n) . ^ _ 2 (« — a n) 



••.(2 = 



(2) Art. 158, IV. 

100 1 



n (w — 1) ' 



r = 



or ^QQ.X Q^QQ = 36i. 



800 X 30 

9. a = tlie difference of tlie two magnitudes sought for. 
h = their sum. 

. 6 — a 



• • 



= the less, or the gth term of the series, 



and — ^ — 4- a or — i— = the j^th term. 

10. (1) z=\ (2)a,= i,3,= -|,« = l. 

11. Let a; = the number of guineas, then by question, 

(4 » - 17) 20 = 2100 - 42 aj ; and solving, 

aj = 20 = the number of guineas. 
.*. (80 — 17) or 63 = the number of half-sovereigns. 



1875. Jcmuary l^tJi. 

1. 138 days. 

2. (1) Page 24, Art. 47. (2) 294840. 

3. i||of897«. =£22 16«. 

4. (1) -000013415040. (2) € - 2 = -71828, &o. 



10 
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6. £37 175. Sj\d, 

/» 7 — a/ 11 71 — 21 \/ll .o»7AOQ 

^- 7+2:711 3 — 2." 

(2) VXI - VT8 = ^^f-1^. 

Now a/ 42 is less than 7, therefore either member of the above 

2 . . 3 

eqnation is less than - , and a fortioriy is less than ^. 

o o 

(3) a/ 3 + a/7 is less than \/3"+ \/"3 + 2. First, removing 
V3 from each, which does not alter their difference, ^/7 is less than 
V 3 + 2, because the former is less^ and the latter greater^ than 3. 

7. (l)a.0.M..«-3.-4;J^|-^-t|. (2)1. 

8. Let X and y = the Nos. ; aj : y : : 10 t 8, and 

(-¥)--('-¥):^'»= 

jrtj = 85. 
•'• ly = 68. 

9. (1) .= 10(jt)^^-^=10^'^^^^^f ^^^■^=159-37424601. 

TTT "" ■*■ ITS 

(2) 768 stones 2^ feet apart, same as 256, 7^ feet apart. 
» = 35 + 50 + 65 + &c. to 255 terms. 

Lafit term = 35 + irx"255 = 3860. 
/. 8 = ^^ + 3860 25t5 = 498560 feet. 

■lA /-IN & — ^ a + & 

1^- W^=2^^i'2^ = 2^-r 

(2) aj = 6; 2/ = 12; » = 60. 

11. a is either or 1. 

If a = then the sum of even numbers would be an odd 

number, i.e, Q>7, 

,\ a is not = 0, and a = 1. 

But & + 2 c + 4 d + . . . = 33, and 6 = or 1. 

If & =0 then the sum &c. (as before) .% h also = 1. 

.% c + 2 6? + 4 6 + . . . = 16 

and c = on the sum &c. ,\ d -^ 2e + 4/+ ... =8 

/, d also = 0, and e + 2/4-4^+ . . . . =4 

/. e = 0, and/+ 2s' + 4^+....=2 

/. / = 0, and gr + 2 A + &c =1 

** .% ^ = 1, and all that follow =; 

Wherefore a = 1, 5 = 1, and g = 1, All the rest = 0. 

£ 
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1875. June SOth. 



1. (1) 



102 
133* 



.ON 33124 -f 14560 +2 433 6 + 23205 + 1521 ^ . 607 
^ ^ 70980 1092* 

o n\ 232 _T 103 ,o^ l''^ .on 5547 

^' ^^^ 129 - ^ 129 ' ^^^ 271- ^^^ I57I8- 

3. (1) 39-3708 English inches = 382344 Prussian inches, 

.'. the ratio of the English to the Prussian is qqoh/^q 

and the Prussian exceeds the English by 

393708 - 382344 _ 2841 
393708 98417* 

(2) As (3-28)2: (3-18)2 :: 9 : x 

or 10-7584 : 10-1124 : : 9 : 8-459 Prussian sq. feet. 
A 33 

(2) " A ratio of greater inequality is diminished, and a ratio 
of less inequality is increased, by an equal increaee of the numerator 
and denominator." 

5. (1) 79. (2) 2-1646. 

6. (1) By 132. (2) By IS^. 

7. (1) aj< - 2 aaj2 + a* - 2 fe2 aja - 2 a 5« + 6^ 
(2) 8 a* - 2 a & - 10 a c - 3 62 + 5 6 c + 2 c«. 

8. (1) 1. (2) -1^^. 

9. (1) §1^ = 179.' (2) (210 + 178x5)179^^8450. 

5 J 

10. (1) X = 15. (2) aj = 44. 

11. aj = 34, 2/ = 27, z = 42. Ans. 

12. 1st tube fills -Jth in 1 hour 
2nd „ ith do. 
3rd empties :^th do. 

The three tubes in one hour fill ^ + i — i = ^Vth, and in 12 
hours the cistern will be filled, as it is ^ full to begin with. 
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